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Pig. 1.—Horizontal 6000-kw. Turbogenerator at Sheboygan Plant of Eastern Wisconsin Electric Company. 


Features of Three-Phase- !wo-Phase 
Generating Station 


Addition to Eastern Wisconsin Electric Company’s Sheboygan 
Plant Comprises Interesting Installation and Operating Features 


URING last year the Eastern Wisconsin Elec- 

tric Co. placed in service a large extension to 

its power plant at Sheboygan. The original 
capacity of the plant was 2250 kv-a., 2-phase. The 
additional capacity is 6000 kw. 3-phase, obtained 
from one 6000-kw. turbogenerator, whereas the 
original generating capacity was obtained from turbo- 
generators and reciprocating units. 

The extension to the Sheboygan plant was made by 
extending the existing building and erecting an addi- 
tional stack. The problem was to install 6000 kw. in 
a minimum of floor space of 50 by 90 ft. Work com- 
menced in July, 1917, and the station was in operation 
in July, 1918. The condition of the foundation was 
such that piles were required. Altogether 604 35-ft. 
wooden piles were sunk. The Sheboygan plant, lo- 
cated on the banks of the Sheboygan River, Wis., is 


finished in red brick on the exterior, and yellow glazed 
brick on the interior. 


BoILer Room. 


The boile? room is an extension of the existing 
boiler room. Two 502-hp. Stirling boilers are in- 
stalled, each served by an underfeed stoker of 90 
sq. ft. grate area. Forced draft is furnished by an 
engine-driven blower, common to both stokers. The 
air or draft is automatically regulated by a damper 
regulator. Mechanical soot blowers are installed in 
the passes of each boiler, there being 5 units per boiler, 
each with 19 jets. Boiler feed-water is automatically 
regulated and measured by V-notch graphic recording 
and integrating meter. Boilers are equipped with non- 
return valves. Blow-down valves are in duplicate, 
their outlets being piped to the sewer. The blow-down 
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is not measured. All steam and hot-water lines are 
covered with heat insulating covering. Each boiler is 
equipped with an efficiency meter ; an Orsat is used for 














Fig. 2.—Exterior View of Addition to Sheboygan Central 
Station. 


taking CO, readings, for which a gas sampling tank 
is installed. Stack temperatures are measured. 

A separate hopper serves each boiler, the capacity 
of each being about 100 tons. The present stack, 
which has sufficient capacity to care for an eventual 
capacity of 20,000 kw., is a Custodis stack, 10-ft. flue 
lined with firebrick well above the breeching, and 200 
ft. in height. The breechings are also lined with 
firebrick. 

Coal is brought in by road, there being no trackage 
facilities on the side of the Sheboygan river on which 
the plant is located, 5-ton trucks being used for this 
purpose. Dumped from truck to bin, it is then passed 





Fig. 3.—Underfeed Stokers. 
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through a crusher when necessary, which is driven by 
a 25-hp. induction motor, thence by conveyor to the 
individual stoker hoppers. Coal is weighed in the 
boiler room as it goes from the hopper to stoker by a 
self-registering scale. Ashes are taken out by cable 
cars, motor driven. 

A 1280-gallon surge tank is installed on the roof 
for holding the condensate overflow or water from the 
city supply. This surge tank is piped to the heater 
through a V-notch meter to boiler feed pumps and 
boiler. 

TURBINE Room. 


The turbine room is at the rear of and at the same 
level as the boiler room, and partitioned by a brick 
wall. Boilers and turbine are connected by a 10-in. 
welded steel header. 

The turbogenerator is a 6000-kw., 1800-r.p.m., 
horizontal 7-stage machine, operating at 200-lb. steam 
pressure without superheat. Although no superheat is 
at present used, provision is made for the installation 
of superheaters in the boilers. The generator has a 


rating of 6000 kw. at 80% power-factor, 3-phase, 4000 














Fig. 4.—Coal-Handling Apparatus. 


volts when star connected, with a maximum amperage 
of 1084 amperes. 

The condenser into which the steam exhausts from 
the turbine is of the surface type, having 12,000 sq. ft. 
It is installed beneath and somewhat to the side of the 
turbine, in the condenser and auxiliaries pit. The cir- 
culating pump, which has a capacity of 12,500 g.p.m. 
under a 25-ft. head at 425 r.p.m., may be driven by a 
100-hp. squirrel-cage induction motor or through a 
Falk reduction gear by a 110-hp. turbine operating at 
3200 r.p.m. The hotwell or condensate pump is driven 
by the same units. The makeup pump is driven by a 
7'%-hp. induction motor. The circulating water pass- 
ing through the condenser is screened by an intake 
screen of six sections. Vacuum is measured by both 
thermometer and pressure gauge. 

There is space in the turbine room for another 
turbogenerator similar to the one already installed, 
which would make the total generating capacity 12,000 
kw. A 40-ton crane covers the turbine room floor. All 
steam lines and connections are on one side of -the 
building; all electrical conductors and connections 
on the other side. All station power and lighting con- 
ductors are installed in conduit, no wires being left 
exposed. Moreover, all conduit pull boxes, outlets 
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and cabinets are exposed to view except where passing 
through walls, floors, etc. . 

The 6000-kw. 3-phase generator operates in paral- 
lel with the 2250-kw. in the old station. As this older 
equipment generates 2-phase energy, provision had 
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Fig. 5.—Surface Condenser. 


to be made for interchange of energy between the 
two sections of the power plant. This has been done 
by connecting the two through a bank of Scott-con- 
nected autotransformers. 

Although intended to be a star-connected gener- 
ator, the 6000-kw. machine has its windings delta 
connected and generates 2300 instead of 4000 volts. 
The ends of the generator windings are brought out 
directly beneath the generator (Fig. 7) and carried 
in a duct to the generator bus chamber, which is in- 
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Fig. 6.—Wiring Diagram of Old Plant and New Extension. 
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tended to be 4-wiré, 4000 volts. From this bus, which 
is duplicate, the main supply goes direct to the auto- 
transformers which change the energy from 3 to 2 
phase. The Scott-connected autotransformers are 
rated at 195 kw. and are installed in a chamber below 
the level of the turbine floor as shown in Fig. 6. These 
are removed by taking up a reinforced concrete slab 
in the turbine room floor with the crane, which is also 
used for picking up and moving the autotransformers. 

The generator leads, connecting generator wind- 
ings to bus, are of 5/32-in. varnished cambric, 750,000 
cir. mil cable, designed for 7500 volts. There are two 
of these per phase. The cables are carried in a cable 
duct by porcelain cleats on 8-in. centers supported 
from an iron pipe frame. The generator leads pass 
through two current transformers, one for the relays 
and one for the measuring instruments, then vertically 
upward to the generator bus chamber, on the same 
level as the turbine floor. 

In the bus or switch room all conductors and cir- 
cuit-breakers are carried by open steel work, of chan- 
nel iron. The generator buses are made up of two 
5 by %-in. copper strips. The generator tie connec- 
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Fig. 7.—Generator Leads. 


tions are composed of two 1,000,000-cir. mils cable per 
phase. 
The operating gallery and switchboard is on a gal- 
lery above the level of the turbine floor and immedi- 
ately above the control and bus structure, this latter 
being on the same level as the turbine. The arrange- 
ment of the generator buses is shown in the accom- 
panying diagram, the two generator buses, their cir- 
cuit-breakers, and the switchboard and operating 
gallery above. (Fig.9). © 

The switchboard is of black oiled slate, and con- 
sists of panels for controlling the generator, exciters, 
storage battery, transformers, auxiliaries, station light- 
ing and power. Provision is made for an additional 
generator, also for a 66,000-volt transmission line to 
Fond du Lac, which is about 45 miles away. No volt- 


‘age higher than 440 volts reaches the switchboard, 


At the rear of the board are carried the two exciter 
buses, of copper strip. A battery charging motor-gen- 
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erator set is located at rear of switchboard, as are also 
the field rheostats. 
The generator is protected by time-limit relays, 
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Fig. 8.—Cross-section of Electrical Galleries. 


as are also the autotransformers used for changing 
from three to two phase. 

Distribution throughout Sheboygan is 2-phase 
4-wire, the phases not being interconnected. Lighting 
and power are furnished from the same circuit. It is 
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the intention to eventually change over the distributing 
system to 4-wire 3-phase. It is for this reason that the 
new unit is a 3-phase machine. A large number of 


Fig. 9.—Switchboard. 


power customers are using 2-phase motors, but all new 
customers are having 3-phase motors installed, in 
readiness for the eventual change to 3-phase distribu- 
tion. This means that all the newer power customers 
are supplied through Scott-connected transformers, | 
for transforming the 2-phase of the system to 3-phase 
at the service. When the change is made the distribut- 
ing system will be 4-wire. 

Station lighting is in duplicate, namely from the 
system normally, and from the storage battery in 
emergency. The lighting is composed of 4 300-watt 
nitrogen lamps for the turbine room, and one 500-watt 
unit supplied from the storage battery, this latter being 
sufficient to light the turbine floor in emergency. The 
smaller lamps scattered around tHe station are con- 
nected some to the system and some to the storage 
battery. 














Equipment. Type. Size. Application. 
1 Turbogen- Horizontal 6000 kw., at Main unit 
erator Steam 80% p-f. 
2 Boilers B.&W.Stirling 502 hp. Main steam to .. 
. turbine 
2 Stokers Side inclined Type E Boiler fur- 
underfeed ; naces 
rene hee eres 5 units of 19 Soot removal 


Turbine, 
200 Ib.; generator, 4000 volts, 

60-cycle, 3-phase. 

ea nsie dn cela hae aeicee wean e eee Babcock & Wilcox. 


PRINCIPAL EQUIPMENT AT ADDITION TO SHEBOYGAN POWER PLANT 


Manufacturer 
Allis-Chalmers Mfg. Co. 


Operating Conditions. 


7-stage, 1800 r.p.m., 


RS eee ee eS Combustion Engineering Co. 


ach wie ease vwieaeaeee taleiedans Diamond Power Specialty Co. 





jets each 
1 Fan [aes = ss {dane een Forced draft Driven by either of twoengines. American Blower Co. 
1 Stack Custodis Se BE, oe divs 06 bakers. ccddcuwsesSdenkub haben cae cata cenastcaks «hacen 
ft. inside dia. 
1 Condenser Surface 12,000 sq. ft. For main tur- 29.45-in. vacuum obtained with Allis-Chalmers Mfg. Co. 
bine 75° F. water. 
1 Pump Centrifugal 12,500g.p.m. For condens- 425 rpm. turbine driven Allis-Chalmers Mfg. Co. 
er circulat- through 3200/425 reduction 
ing water gear by 110 hp. turbine. Also 
driven by 100 hp. induction 
motor. 
1 Heater Open 150,000 Ib. Feed-water Metered through V.-notch re- Harrison Safety Boiler Co. 


cording and graphic Cochrane 





meter. 
1 Pump Plunger 7x12 in. POMPE oo cece esetnwi ed ecddcaadhdessdanaebat atawkddsaemese eae 
3 Regulators Capes 8 «sw vbwcesisuccces OEE SU on ckense st ccp eps cv.cneeen tia Northern Equipment Co. 
mess. .Gee- . §  *-euaruduesunonal COG CI «0 isc Vis wincts vc ode abe peeeaedentee R. H. Beaumont Co. 
veyor and . 
Crusher 
PUG CONOUE oiks cdcas siniescienc cts h ee All steam and hot water lines, H. W. Johns-Manville Co. 





boiler taps and drums, etc. 
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Conservation of Heat Losses trom 
Pipes and Boilers 


(omplete Detailed Method of Calculating and Solving Heat Losses— 
Economic Solution to Practical Applications—Abstract A.S.M. E. Paper 


By GLEN D. BAGLEY 


Engineer, Mellon Institute of Industrial Research. 


HE purpose of this paper is to present a more 

complete and detailed method of solving the 
problems involved in the calculation of the heat 
losses from bare and covered pipes and the economic 
problems encountered in the practical application of 
coverings. The factors in the economic calculations 
are: the cost of the heat, the .cost of the covering, the 
size of the pipe, the temperature of the prpe, and the 
temperature of the atmosphere. It is necessary to 
consider all these factors together in order to obtain a 
correct result. 

The data contained in the paper are a part of the 
results obtained in an investigation conducted for the 
\lagnesia Association of America by the Mellon Insti- 
tute of Industrial Research. 

It is generally recognized that the losses from bare 
pipes and boilers are considerable, but the real magni- 
tude of these losses is little appreciated. The fact that 
the loss from 1000 sq. ft. of exposed surface at 100 
lb. per sq. in, steam pressure amounts to over 300 tons 
of coal annually is sufficient justification for serious 
onsideration of the subject. 


Heat Losses FROM BARE SURFACES. 


In a study of the conservation of losses, the first 
important fact to be considered is the actual value of 
the losses from bare surfaces. It is often considered 
that the loss from any bare surface is 3 B.t.u. per sq. 
ft. per hr. per deg. F. temperature difference between 
the surface and the surrounding air. This value is 
correct for some special cases, it is by no means gener- 
ally so. Most investigators have confined their mea- 
surements to one size of pipe at one temperature dif- 
ference. Both size of pipe and temperature difference 
have an important effect on the value of this constant. 
Paulding in his book on Steam in Covered and Bare 
Pipes has worked out the theory of heat losses from 
bare pipes. The curves, Fig. 1, indicate Paulding’s 
values, while the dotted curves and the points give the 
results of various experimental tests. 

It seems that Paulding’s curves give the best 
average values for use in calculating heat losses. They 
show that the constant may vary from 50% below 
3 Bt.u. per sq. ft. per hr. per deg. F. to values far 
above it. At 500° temperature difference, often at- 
tained with superheated steam, the constant increases 
to double this value for the smallest size of pipe. In 
some chemical plants steam is used at temperatures 
of 1100° F. The importance of using very thick insu- 
lation at these temperatures is easily judged from the 
rate at which the loss is increasing at 500° F. It is 
to be noted that these values are all considerably higher 
than the values given in Kent for losses from bare 
surfaces. 


Heat Loss rroM INSULATED PIPEs. 


The next important point in a consideration is the 


value of the loss after the pipes are insulated. In the 
apparatus used in determining these values at the 
Mellon Institute, the case of the heater, shown in 
cross-section in Fig. 2, consisted of three pieces of 
3-in, pipe, the middle section being 3 ft. long and each 
end section 1% ft. long. The sections were connected 
by heat-insulating disks of asbestos board and each 
end section was provided with a hemispherical cap of 
cast iron. Inside of each section was an electric heater 
made by winding resistance wire on a frame of 
asbestos boards. The wires were finely spaced and 
close to the inner surface of the pipe. 

Results of tests made on five different makes of 
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Fig. 1.—Heat Loss from Bare Pipe. 


magnesia, in I-in., 2-in. and 3-in. thicknesses, are 
shown in Fig. 3. These curves are all corrected for 
slight variations in thickness so that they are the true 
curves for the thickness given. Fig. 4 gives a com- 
parison of the losses from a bare pipe with the losses 
through coverings 1 in., 2 in. and 3 in. thick. The 
contrast is very striking. The efficiency increases with 
the temperature as the loss from bare pipe increases 
much more rapidly in proportion than the loss from 
covered pipe. 


MeEtTHOD oF CONDUCTING TESTS. 


Two standard 3-ft. sections of pipe covering were 
applied as shown and the ends covered with plastic. 
This placed half of each section and a joint over the 
middle section of the heater, a condition exactly sim- 
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ilar to actual practice. The currents in the different 
heaters were adjusted until the temperatures shown by 
the thermocouples attached to the surface of the pipe 
were alike on both middle and end sections. The cov- 
erings were dried out for several days until conditions 











Fig. 2.—Cross-Section of Heater with Covering Applied. 


became constant, as shown by hourly readings. The 
average of three consecutive constant readings was 
used to calculate conductivity. The power input was 
read on an accurate wattmeter and the temperature of 
the pipe by copper-constantan thermocouples peened 
into the surface. Since the end sections of the pipe 
were adjusted to the same temperature as the middle, 
there could be no flow of heat in a direction parallel to 
the axis of the pipe. This obviated the necessity for 
any kind of end corrections in connection with the con- 
ductivity measurements. To obtain the conductivity 
of any covering in B.t.u. per sq. ft. per hr. per deg. F., 
it was only necessary to convert the power input to the 
middle section in kilowatt-hours to B.t.u. per hr. and 
divide by the area of the surface of the middle section 
in square feet, and by the temperature difference be- 
tween the air and pipe. The temperature of the air 
was measured by thermometers suspended several feet 
from the pipe. 

The temperature of the pipe was measured by cop- 
per-constantan thermocouples. It was found that the 
variation of individual samples from the standard 
curves of the American Chemical Society was so great 
that it was desirable to calibrate the thermocouples 
before use. This was done by the boiling-point method, 
which proved very satisfactory. A Siemens and 
Halske suspension-type millivoltmeter with a resist- 
ance of 889 ohms was used in connection with the 
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Fig. 3.—Heat Loss Through 85% Magnesia Coverings on 3-in. 
Pipe. 


thermocouples to measure the temperatures. This 
apparatus made it possible to take a large number of 
readings quickly and accurately. 


CALCULATION OF HEAT Losses THROUGH COVERINGS. 


The theoretical calculation of losses through cover- 
ings on flat surfaces is quite simple, but the problem 
of curved surfaces is much more difficult as the effect 
of the increased cross-section and surface area must 
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be taken into account. Since conductance is directly 
proportional to cross-sectional area and inversely pro- 
portional to length of the path, the incremerit of heat 
loss is 








H = heat loss in B.t.u. per hr. per ft. length of 
covering. 


T, = temperature of surface of pipe in deg. F. 

T, = temperature of surface of insulation in deg. F. 
R, = radius of pipe in inches. 

R, = outer radius of insulation in inches. 

K = conductivity of the insulating material in 


B.t.u. per sq. ft. of cross-section per in. 
thickness per degree F. temperature differ- 

ence per hr. 
The loss through any pipe covering can be worked 
out by the use of this equation providing “K” is 
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Fig. 4.—Heat Losses from 3-in. Pipe with 85% Magnesia 


Covering, and When Bare. 


known. AK varies with the temperature and must be 
obtained from an experimental curve giving the value 
at different temperature differences above room tem- 
perature. Fig. 5 gives the curve for “K” obtained 
during this research. It should be emphasized that 
this kind of curve is the only fair basis for comparison 
of the heat-insulating value of the different kinds of 
coverings, as all variables due to small differences in 
thickness, to different sizes of pipes on which tests 
were made and to different surfaces or room condi- 
tions are eliminated. These curves take into account 
only the conduction through the material as they are 
based on temperature measurements at the inner and 
outer surfaces of the insulating material and not on 
the temperature at the outer surface of the canvas 
covering or in the air. 

Temperature difference between the outer surface 
of the insulating material and the temperature of the 
ambient air is a definite function of the heat transmit- 
ted per sq. ft. of the outer surface of the covering and 
of the kind of protective material used over the in- 
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sulation. Fig. 6 gives a curve showing this relation 
for the canvas covering as ordinarily used for this 
purpose. This curve was developed by L. B. McMil- 
lan at the University of Wisconsin and has been 
checked during this investigation. To use Formula 1 
for a pipe covering in still air, an estimate of the heat 
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Fig. 5.—Absolute Conductivity of Magnesia Plotted Against 
Temperature Difference at Surface of Insulation. 


loss per sq. ft. of the outer surface of the canvas cov- 
ering must first be made. From Fig. 6 an estimate of 
the temperature beneath the canvas can then be made. 
Knowing this temperature and the temperature of the 
pipe, the term (7, — T,) of the formula is determined 
and the loss calculated. If this checks fairly well with 
the estimate of the loss from the outer surface, the cal- 
culation can be considered to give the proper value 
of heat lost. If not, the estimated loss from the outer 
surface must be changed according to the indication 
of the calculation and the calculations repeated until 
estimated and calculated losses check. This cumber- 
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Fig. 6.—Temperature Difference Between Inner Surface of Can- 
vas Covering and Room for Different Heat Losses. - 


some process is necessary because of the complicated 
nature of the flow of heat through the compound in- 
sulation composed of the insulating material itself, 
the protective covering and the effect which the sur- 
face finish has on the radiation of heat from the outer 
surface of the covering. 

In case it is desired to compute the loss per sq. ft. 
of pipe surface instead of per lineal ft. of covering, 
the formula becomes 
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Table 1 gives the value of the term R, log.—. 


1 
The physical meaning of the figures in this table is the 
equivalent thickness on a flat surface of the given 
thickness in the given size of pipe. For example, a 
3-in. thick covering on a 3-in. pipe is equivalent to a 
covering 1.75-in. thick on a flat surface. 

An investigation was made to determine the dis- 
tribution of temperature about a covering in still air. 
The results obtained show that no considerable error 
is made by assuming equal temperature distribution at 
the surface of the insulation in making the calcula- 
tions. 


Errect or Air CURRENTS ON HEat Losses 


Some tests have been made and others are in prog- 
ress to determine the effect of wind velocity on bare 
and covered pipe losses. The apparatus used to deter- 
mine this effect consisted of a 35-in. Sturtevant blower 
driven by an 8-hp. direct-current motor which fur- 
nished a blast of air for a wind tunnel. Apparatus 
used for testing pipe coverings was arranged inside of 
the tunnel so that the axis of the pipe coincided with 
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Fig. 7.—Cost Curves for Different Sized Pipes. 


the axis of the tunnel. This caused the air to travel 
parallel to the axis of the pipe and gave a condition 
similar to that encountered in locomotive practice. 

The first test was made with a 3-in. thick mag- 
nesia covering on the test pipe, a temperature differ- 
ence of 460° F. between the pipe and the wind, and a 
wind velocity of 30 m.p.h. Under this condition the 
loss was 0.430 B.t.u. per sq. ft. of pipe surface per 
deg. F. temperature difference per hr. Under normal 
conditions of still air, the loss was 0.362 B.t.u., an 
increase of about 40% due wind velocity. From a 
theoretical consideration of the question, it can be 
shown that the maximum possible increase of loss due 
to wind will be reached when the temperature below 
the surface of the canvas covering on the magnesia is 
reduced to the temperature of the wind itself. 

Fig. 6 shows the temperature beneath the canvas 
for any condition of loss in still air. When calcula- 
tions are made for exposed pipes, the loss should be 
calculated both by use of this curve as explained be- 
fore and by using the temperature of the pipe and the 
temperature of the air for 7, and T,. By comparing 
the loss in still air and the maximum loss which may 
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be caused by wind, an idea of the probable increase 

due to exposure can be obtained and extra thick insula- 

tion applied accordingly. 

PERMANENCY OF INSULATING QUALITIES OF COVER- 
INGS. 


The last important point in considering pipe cover- 
ing is permanency of insulation value. Tests were 
made on several old magnesia coverings. In the case 
of a 1-in. thick covering which had been 8 years in 
service at the Armour Glue Works, Chicago, the con- 
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Fig. 8.—Curves for 


ductivity was found to be slightly lower than the aver- 
age of the new I-in. coverings tested, showing that no 
deterioration in service had taken place. Tests on 
several sections which had been saturated with oil 
showed much lower insulation values than new cover- 
ings. The damage was permanent and shows that care 
should be used to protect coverings from oil while in 
service. 
In1TIAL Cost OF COVERINGS. 


After considering the technical and theoretical side 
of heat losses from bare and covered surfaces, the 
next point is the economic side of the problem. In 
most cases the result desired is the maximum net 
saving of money for any given condition. If the cov- 
ering cost were nothing, the proper thickness would be 
limited only by the requirements of space available, 
as each increased thickness would result in some slight 
increased saving in heat. In a practical case where 
the covering has a finite cost, a point is soon reached 
where increased cost of the covering would be greater 
than the additional saving effected. Determining this 
point is what interests the user of coverings, as it is 
at this point that the maximum net saving is accom- 
plished. 

Fig. 7 shows how the list prices of coverings vary 
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with the thickness. By means of these curves the cost 
per sq. ft. of surface covered can be determined for 
any thickness desired, and the annual fixed charges due 
to the covering calculated. After considerable inves- 
tigation, it was decided that 20% of the list price of 
the covering would be allowed as the cost of applica- 
tion, and 13% of the total cost as the annual charges 
(6% interest, 5% depreciation and 2% insurance and 
miscellaneous ). 


TABLE 1—EQUIVALENT THICKNESS ON A FLAT SUR- 
FACE OF VARIOUS-THICKNESS COVERINGS 
ON DIFFERENT-SIZED PIPES. 
———— ee of covering, 












6.925 
0.960 


OPERATING ExPENSES Due to Heat LOSSEs. 





The other cost to be charged to the operating ex- 
penses of the covering is the value of the heat losses. 
The previous work done on measuring the loss 
through 15 samples of magnesia furnished the neces- 





2—THICKNESS OF 8 PER CENT MAGNESIA FOR 
MAXIMUM NET SAVING. 

(Thickness in Inches. S = Standard Thickness.) 

-—— Coal at $2 per ton.——, Coal at $4 per ton.——_, 
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Fig. 9.—Thickness of 85% Magnesia for Maximum New Saving. 
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rABLE 3—COAL SAVED BY 85 PER CENT MAGNESIA COV- 
ERING 1 IN. THICK. 


s £4 86 8&8 BE 
— = — [—) So So 28 
ve) = ve) b— P| 4 oe 
Steam pressure. z > 3 z z 3 Ae, 
2 s & 8&8 8 B&B gS 
Fa ra be & S o a, 
S £° 8° 3 8 € 8 
3 ge 3 3 3 8 STO 
nan OnODnn NR Nas 
Steam temperature, deg. F.... 228 240 298 338 366 388 488 
B.t.u. loss per hr. per sq. ft. 
bare PAPO cicccccescccscesvss 367 409 625 802 937 1058 1735 
B.t.u. loss per hr. per sq. ft. of 
pipe covered with 85% mag- 
ROM « <cinccccesunersevenscens 69 76 105 126 142 153 210 
B.t.u. saved per hr. per sq. ft. 
by covering pipe with 85% 
ARERON kocdasuskanescnonces 298 333 510 676 795 905 1525 


rons (2240 Ib.) coal saved per 
10,000 sq. ft. per year of 8760 
hr. by pipe covered with 85% 
Jiuededsadehenees de 1190 1330 2080 2700 3180 3620 5650 


magnesia 
‘ars of coal saved per year, as 
ibove, at 40 tons per car.... 30 36 52 68 80 90 140 
Coal efficiency taken at 14,000 B.t.u. per Ib. with boiler 
fficiency at 70%. 


sary data for calculating the loss in heat units. After 
the heat loss was determined, it was necessary to con- 
vert it into dollars and cents. It was assumed that the 
oal cost is 75% of the cost of steam, that 1 Ib. of coal 
is burned will evaporate 7 lb. of water from and at 
212° F., and that each pound of steam contains 1000 
}.t.u. above the feed-water temperature. The value 
if the heat losses was calculated for seven sizes of 
ipes, five temperature differences between pipe and 


rABLE 4—MONTHLY COAL SAVING, IN DOLLARS AND 
CENTS, BY THE USE OF 8 PER CENT PIPE COVER- 
ING, STANDARD THICKNESS, PER 100 LIN. FT. 
OF STEAM PIPES. 


£ £ £ £ E £ ES 

w CS oS 3s we is ac 
e a ov o ev uv on P 
2. a. 2. nm. 2. =. © a1 
of pine, in. -2 £  - E E: ats 
se Se S82 #8 S28 88 =8t 
“s o o at $6 «at ef ets 
1 & S& $6 $8 S68 8&8 Rae 
(atte ae: fa: wa: Coe? we: ee 
1.72 189 287 370 426 489 8.03 
sca kegeeeee 211 230 356 480 5.35 604 10.00 
Mi. canna 252 2.74 4.22 5.52 6.50 7.25 12.20 
bosnnaaenee 286 3.10 4.73 614 7.29 $817 13.70 
-ootadiea 3.53 3.74 5.86 7.63 893 10.11 16.80 
4.25 4.39 6.95 9.07 10.55 11.90 19.90 
00 5.33 8.30 10.90 12.60 14.30 23.82 
5.72 6.22 9.60 1240 14.40 16.32 27.23 
! 50 7.06 10.60 14.05 16.40 18.40 30.85 
41 30 ©«©7.69 11.80 15.35 17.92 20.25 34.00 
97 864 13.16 17.20 20.00 22.72 38.00 
36 10.15 15.60 20.38 23.82 26.88 44.90 
10.90 11.70 18.38 23.68 27.60 30.80 52.00 
12.26 13.22 20.40 26.60 31.20 34.90 58.55 
13.80 14.70 22.70 29.00 34.52 38.61 64.80 
15.08 16.33 25.00 32.70 38.40 43.08 72.40 

™ 

thiek SA2.5 5.26 5.67 8.80 11.50 13.48 15.12 25.44 





These savings are based on pipes carrying steam for 24 hr. 
r day, 30 days per month. Coal is figured at $5 per ton, 
ielivered. 
iir, and four different costs of heat, both on the basis 
)f a known cost per million B.t.u. and on a cost per ton 
if coal and the average conditions of steam generation 
ziven above. By making calculations both ways, the 
results are applicable to plants where steam costs are 
iccurately known, also where accurate records are not 
kept. 

By combining the fixed cost and the heat losses per 
sq. ft. per year, total operating expenses were ob- 
tained. With these obtained, it is a matter of picking 
that thickness giving the minimum annual operating 
expenses to obtain the proper covering to use. Evi- 
dently the thickness giving the minimum operating 
expense also gives the maximum net saving, as the 
loss from bare pipe is a constant under given condi- 
tions and the net saving is the difference between the 
operating expense and the loss from bare pipe. 
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METHODS AND COSTS OF THAWING 
WATER MAINS AND SERVICE. 


Data on the 1917-18 experiences of 96 cities with 
frozen water mains and services are included in the 
report of a special committee of the New England 
Water Works Association. The methods employed 
by these cities in thawing are summarized in the fol- 
lowing table: 


Mains, Services 
No. cities. No. cities. 
DE water ddedeeeccebee's 36 3I 
ick bin Wide Sein 2 wR le 8 8 
ka ee eee a 4 II 
Electricity, hot water .......... 5 24 
Electricity, steam ............. 5 6 
Electricity, hot water, steam . . 2 10 


One city reported that the blow torch was em- 
ployed in thawing services ; another city employed fire. 
The cost of thawing with electricity per job varied 
from $20 to $1. A summary of the costs is as follows: 
No. cities. Reported cost. No. cities. Reported cost. 


als at $20 We cases $10 

Bevakie 18 ice an $8 to $10 
Re ith ons $15 to $16 ae $5 to $ 8 
. ere 12 eee $3 to$ 5 
Qiadaek II Saad 4 Less than 3 


The cost of thawing with steam ranged from $4.50 
to $75, the later figure being reported by Stamford, 
Conn. One city reported a cost of $5, one a cost of 
$17.70, one $20, one $9.41, one $7.63, one $4.50, and 
$7.50, one $6.50, one $16.50, and one $14. 

The reported cost of thawing with hot water 
ranged from $2 to $20. Four cities reported the cost 
as being $2. One a cost of $2.67; three a cost of $3; 
five a cost of $4 to $5; three a cost of $5 to $6; one 
a cost of $11.20; one $14, one $17, and one $20. One 
city reported the cost as being 5 ct. per foot of pipe 
thawed. 

Three cities reported on the cost of thawing by 
fire. In one case the cost was $11.16, in another 
$10.69 and in the third $10 to $30. 

It is interesting to note that electricity is far and 
away the most used method for thawing water mains 
and services and that its cost averages the lowest. 

No data are available as to the time required to 
thaw pipes electrically, but it ‘is generally conceded 
that whether quicker or not, it is cheaper and elim- 
inates digging up and allied troubles. 





OKLAHOMA UTILITY CONVENTION AR- 
RANGED FOR FEBRUARY. 


Manufacturers’ Exhibit to Be Prominent Feature of An- 
nual Meeting. 


The Oklahoma Utilities Association will hold its 
annual convention in Oklahoma City, Okla., Feb. 
6, 7 and 8. The meeting this year promises to be es- 
pecially interesting and many novel features have been 
arranged for the occasion. 

One of these features will be an exhibition of 
articles and apparatus of interest to utilities by the 
various manufacturers. A limited amount of space 
will be available for exhibition purposes for which 
no charge will be made. Manufacturers of such ap- 
paratus who desire to be represented at the conven- 
tion may reserve suitable space by communicating 
with J. O. Kammennan, Oklahoma Utilities Associa- 
tion, State National Bank Building, Oklahoma City. 
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Selecting Coal for Power Plant Use 


Article Pointing Out Characteristics of Various Coals—Influence 
of Coal Upon Furnace-Chamber Proportions—Purchase of Coal 


By ROBERT JUNE 


Mechanical Engineer. 





——E 





This article is the first of a series on power plant management. These articles will discuss the various important phases 
of power plant management, factors that affect efficiency and economy. The power plant manager or superintendent reading 
this series will obtain a consecutive series of informative articles that may be educative for many, and in any case will serve 
to remind of the many factors in power plant operation requiring consideration. 








an existing power plant, or the design of a pro- 

posed plant, offers such opportunities to effect 
economies as does the proper selection of coal—the 
adoption of the right fuel to the right equipment. 


PP ws existing no single factor in the operation of 


CLASSIFICATION OF COALS. 


Ninety-five per cent of the coal used in steam pro- 
duction falls in one of the four following classifica- 
tions: 

Anthracite Coal consists almost entirely of carbon 
and inorganic matters ; it contains little, if any, hydro- 
carbon. Some varieties approach graphite in their 
characteristics and are burned with difficulty unless 
mixed with other coals. Good anthracite is hard, com- 
pact and lustrous, and gives a vitreous fracture when 
broken. It burns with very little flame, unless moist, 
and gives a very intense fire, free from smoke. As it 
is only available for steaming purposes in certain lim- 
ited sections of the country, specific problems relating 
to its combustion will not be discussed, attention only 
being called to a principal objection to its use, i. e., no 
matter how carefully handled, it is liable to break up 
under the influence of the high temperature of the 
furnace when freshly fired, with consequent large 
losses of fine pieces through the grates to the ash pit. 
It must also be remembered that it requires at least 
40% greater combustion space than does bituminous 
coal. On this account it should never be purchased 
for use in furnaces not designed for it. 

Dry Bitwminous Coals are the best of the bitu- 
minous variety for steaming purposes. They are hard 
and dense, black in color, but somewhat brittle and 
splintery. They ignite readily, burn freely, with a 
short, clean, bluish flame and without caking. 

Bituminous Caking Coals swell up, become pasty 
and fuse together in burning. They contain less fixed 
carbon and more volatile matter than the free-burning 
grades. Caking coals are rich in hydrocarbon and are 
particularly adapted to gas making. The flame is of a 
yellowish color. 

Long Flaming Bituminous Coals have a strong ten- 
dency to produce smoke. Some varieties cake, others 
do not, while burning. This coal is preferable ‘for use 
under dryers, in cement kilns, etc., rather than for 
general steam-making purposes. 

As a general proposition, the free-burning, dry 
bituminous coals of the West Virginia, Pittsburgh and 
Illinois districts are to be selected for the production 
of steam. 

THE QUESTION OF SIZE. 


The selection of coal of a certain classification is 
not enough. The size of the coal influences the 





capacity of the boiler, owing to its effect on draft. 
With poor draft, fine coal cannot be burned in suffi- 


cient quantities to maintain the rated capacity. If thin 
fires are resorted to, the efficiency of the boiler is 
usually lowered by holes in the fire. Dust and very 
fine particles check the air flow or else pass up the 
stack unburned. Experience alone will show the size 
of coal best suited to individual operating conditions. 
After the proper size of coal has been determined, 
insistence should be made that all deliveries conform 
to this uniform size, particularly since coal of uniform 
size does not pack as badly as coal of mixed sizes. 

Bituminous coals in the Eastern states are graded 
and sized as follows: 

(a) Run of mine coal; the unscreened coal taken 
from the mine after the impurities, which can be prac- 
tically separated, have been removed. 

(b) Lump coal; that which passes over a bar- 
screen with openings 1% in. wide. 

(c) Nut coal; that which passes through a bar- 
screen with 14-in. openings and over one with 34-in. 
openings. 

(d) Slack coal; that which passes through a bar- 
screen with 34-in. openings. 

(e) Run of mine; the unscreened coal taken from 
the mine. 

(f) Lump coal; divided into 6-in., 3-in. and 14-in. 
lump, according to the diameter of the circular open- 
ings over which the respective grades pass ; also 6 by 3 
lump, and 3 by 1% lump, according as the coal passes 
through a circular opening having the diameter of the 
larger figure and over one of the smaller diameter. 

(g) Nut coal; divided into 3-in. steam nut, which 
passes through an opening 3 in. in dia. and over 1% 
in.; 114-in. nut which passes through a 14-in. dia. 
opening and over a %-in. dia. opening ; and 34-in. nut, 
which passes through a %-in. dia. opening and over a 
¥-in. dia. opening. 

(h) Screenings ; that which passes through 14%-in, 
dia. opening. 

For maximum efficiency, coal should be uniform in 
size. As a rule, the percentage of ash increases as the 
size of the coal decreases. This is due to the fact that 
all of the fine foreign matter separated from the larger 
coal, or which comes from the roof or the floor of the 
mine, naturally finds its way into smaller coal. The 
influence of the size of screenings on the capacity and 
efficiency of a boiler in a specific case is illustrated in 
Fig. 1. The curves are plotted from a series of tests 
conducted with Illinois screenings on a 500-hp. 
B. & W. boiler, equipped with chain grates, at one of 
the stations of the Commonwealth Edison Co. 

Coal must be adapted to the combustion space in 



















January 18, 1919. 


the furnaces, or the furnaces must be adapted to the 
coal, if waste is to be avoided. As the chemical com- 
position of the coal enters into this problem, Table I 
is included. 


Table I. 
Fixed Volatile Heating value 
carbon, matter, per lb. of 

Class of coal. per cent. per cent. combustible. 
Anthracite, .......... 92.5 to 97 8 to 7.5 14,000 to 14,800 
Semi-anthracite ..... 87.5to92.5 7 to12.5 14,700 to 15,000 
Semi-bituminous .... 75 to87.5 12.5to25 15,500 to 16,000 
Bituminous Illinois... 50 to60 35 to50 13,500 to 14,800 
Bituminous Pittsb’gh..60 to75 25 to40 14,800 to 15,200 


oF OF COAL ON THE CAPACITY 
OF A,B. &W. BOILER CHAIN 
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Fig. 1.—Influence of Size of Screenings on Capacity and Ef- 


ficiency of 500 hp. Boiler. 


Coals of different composition require different 
sizes of combustion space. The chemical characteris- 
tics that are most likely to affect the size of the com- 
bustion space required for a given set of conditions 
are the quantity and quality of the volatile matter. 
The quantity of the volatile matter is shown by its 
percentage as determined by the proximate analysis. 
The quality of the volatile matter is indicated approxi- 
mately by the ratio of volatile carbon to available 
hydrogen, and also by the oxygen content of the coal 
on a moisture and ash-free basis. 

The principal chemical characteristics of Pocahon- 
tas (bituminous caking), Pittsburgh and Illinois coal 
are given in Table II. 

Table II. 
Pocahontas, Pittsburgh, Illinois, 


Item. percent, percent. per cent. 
Volatile matter in moisture and 

aai-GVOGR GOR .c<sccccecssscs 18.05 34.77 46.52 
Fixed carbon in moisture and 

ROMENO GOON bonds nos os cused 81.95 65.23 53.48 
Volatile carbon in moisture and 

CINE BEE tintin ccnteotin es 8.55 20.47 26.22 
Available hydrogen in moisture 

and ash-free coal .......... 3.96 4.70 3.96 
Ratio of available carbon to 

available hydrogen ......... 2.16 4.35 6.6 
Oxygen in moisture and ash- 

oS et Pele wi babii 3.32 5.59 10.93 


Table III gives the size of the required combustion 
space for the three coals and several sets of conditions, 
indicated by columns 1, 2 and 3. 

Roughly speaking, under the same conditions, 
Pittsburgh coal requires about 20% larger combustion 
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space than Pocahontas coal, whereas Illinois coal re- 
quires about 40% larger combustion space than Pitts- 
burgh coal. 

Table III. 

Completeness ‘ 


of combus- Rate of com- Cu. ft. of combus- 


tion, per sq. bustion, lb. Excess of tion per sq. ft. of 

ft. of unde- per sq. ft. of air, grate area. 

veloped heat. grate per hr. per cent. ° 
(1) (2) (3) (4) (5) (6) 
5 50 50 2.7 2.9 43 
3 50 50 3.2 8.7 5.3 
2 50 50 3.6 44 6.3 
1 50 50 4.0 5.6 8.9 
0.5 50 50 48 6.8 11.9 
5 25 50 2.0 2.2 3.5 
3 25 50 2.3 2.7 4.35 
2 25 50 2.7 3.1 5.1 
1 25 50 3.4 4.0 6.2 
0.5 25 50 4.0 5.0 +a 


* Pocahontas, f Pittsburgh, ¢ Illinois. 


That the size of the combustion space does not 
increase in direct proportion to the percentage of vola- 
tile matter in the coal is shown graphically in Fig. 2. 

Both Figs. 2 and 3 are plotted from data given in 
Table III. The curve of the upper group of Fig. 3 


Nlinois 


AND ASH FREE COAL, PER CENT 


VOLATILE MATTER IN MOISTURE 


RATIO OF VOLATILE CARBON 
TO AVAILABLE HYDROGEN 





RATIO OF COMBUSTION SPACE TO GRATE AREA, 
CUBIC FEET PER SQUARE FOOT OF GRATE AREA 


Fig. 2.—Curves Showing Relation of Combustion Space and 
Grate Area to Volatile Matter in Coal. 


gives the relation between the size of combustion space 
and the product of quantity times the quality of volatile 
matter from one degree of completeness of combus- 
tion indicated by the figure near each curve. It may 
be said that for complete combustion the size of the 
combustion space varies directly as the product of the 
quantity and quality of the volatile matter, as given in 
Table III. 

To determine whether or not coal of the right com- 
bustion is being burned in-.a specific furnace, measure 
up the combustion space in the furnaces, have a de- 
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tailed chemical analysis made of a fair sample of the 
coal to be burned, and check them against the data 
given herein. If a new power plant is contemplated, 
be sure that the combustion space is designed for the 
coal which can be bought to best advantage. 


INFLUENCE OF MOISTURE. 


Moisture in coal reduces the steaming efficiency. 
One per cent of moisture means a loss of 13 B.t.u. per 
pound of coal in superheated vapor in the smoke 
gases. It also decreases the capacity of the furnace, 
due to lowering the rate of combustion. 

Although moisture is a great and uncertain variable 
and the producer can exercise no control over this 


PRODUCT OF VOLATILE COMBUSTIBLE 
TIMES THE RATIO OF VOLATILE 
CARBON TO AVAILABLE HYDROGEN 






OXYGEN IN MOISTURE AND 
ASH FREE COAL, PER CENT 


RATIO OF OXYGEN TO TOTAL CARBON 


RATIO OF COMBUSTION SPACE TO GRATE AREA, 
CUBIC FEET PER SQUARE FOOT OF GRATE AREA, 


Fig. 3.—Curves for Proportion of Combustion Space and Grate 
Area for Various Coals, Based on Table Ill. 


factor, still the purchaser should protect himself 
against excessive moisture, by stipulating an amount 
consistent with the average inherent moisture in the 
coal, and proper penalty should be fixed for delivery 
in excess of the amount allowed, a corresponding 
bonus being paid for delivery of less than contract 
amount. 

Tue AsH PROBLEM. 


The amount of earthy matter or ash is of consid- 
erable importance in fixing the heating value of the 
coal, since the heating value of the combustible is prac- 
tically constant. The effect of ash on the heating 
value of Illinois screenings as fired under a B. & W. 
boiler, with chain grate, is shown in Fig. 4. This 
value varies with the different types of boilers, grates 
and furnaces, but is substantially as illustrated. The 
amount of refuse in the ash pit is always in excess of 
the earthy matter as reported by analysis, except 
where the amount carried beyond the bridge is very 
large. 
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The maximum allowable amount of sulphur is 
sometimes specified, since some grades of coal high in 
sulphur cause considerable clinkering. But sulphur is 
not always an indication of clinker-producing ash, and 
a more rational procedure would be to classify a coal 
as clinkering or non-clinkering, according to its be- 
havior in the particular furnace in question, irrespec- 
tive of the amount of sulphur present. Ash fuses be- 
tween 2300 and 2600° F. and if the formation of 
objectionable clinker is to be avoided, the furnace must 
be operated at temperatures below the fusing tempera- 
ture. Several large concerns insert an “ash fusibility” 
clause in their coal specifications. 

For many months the ash problem has been accen- 
tuated by the delivery of “dirty” coal. It has been 
found from reliable sources that the coal received in 
many of the largest power plants has increased by 5 to 
10% in ash, and has decreased in heating value by 
8 to 12%. Many good authorities state that the 
amount of coal consumed in their plants has increased 
10%, due entirely to the inferior quality of coal re- 
ceived today as compared with that received two 
years ago. 

There is no excuse for this “dirty” coal. The rail- 
roads, during the past year, have been burdened with 
hauling 30,000,000 tons of worthless dirt that anyone 
can dig from the back-door yard or have from the 
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Fig. 4.—Influence of Ash on Fuel Value of Illinois Screenings: 
Used on Chain-Grate Stoker. 


rock-pile, for the asking. These 30,000,000 tons of 
dirt have not only cost the power plant operator $120,- 
000,000, but deprived him of 30,000,000 tons of real 
coal. The remedy for this condition is to be found in 
determined individual and co-operative insistence upon 
clean coal, and in the establishment of government 
coal-sampling stations to check the product of each 
mine as to quality and effectiveness of preparation. 


HEATING VALUE OF COAL. 


A discussion of the heating value of coal has been 
purposely left until the last, as this is the most obvious 
of all the factors entering into its selection. 
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The heating value of coal as determined by a sam- 
ple burned in an atmosphere of oxygen does not give 
ity absolute commercial evaporative power, since this 
depends largely upon the composition of the fuel, 
character of grade, and condition of operation, as 
already outlined. In large plants, where a number of 
crades of fuel are available, it is customary to conduct 
. series of tests with the different grades and sizes, 
and the one which evaporates the most water for a 
siven sum of money, other conditions permitting, is 
the one usually contracted for. In designing a new 
plant, particular attention should be paid to the per- 
formance of similar plants already in operation, and 
the fuel and stoker should-be selected which are found 
to give the best returns for the money. 

However, there is no reason why the power plant 
operator should not know the number of B.t.u. in the 
coal which he puts into his furnace and every reason 
why he should know. The evaporation of so many 
pounds of water per pound of coal does not in and of 
itself indicate efficiency. The equivalent evaporation 
of 8 lb. of water per pound of dry coal would repre- 
sent 7014% efficiency, if the coal contained 11,000 
B.t.u. per pound, but the same evaporation with a coal 
of 14,500 B.t.u. heating value would represent only 
534% efficiency. Therefore, analysis of the heating 
units in the coal is essential to a knowledge of its 
value. 


PURCHASE OF CoAL UNDER SPECIFICATIONS. 


Engineers differ as to the specifications to be used 
in purchasing coal. Some favor a system of bonus 


and penalty on ash basis only; others favor a system 


on B.t.u. basis only. Much can be said on both sides, 
but undoubtedly the safest system is a combination of 
the two. With such a system, a proposal is made by 
the contractor, stating price, B.t.u. and ash content. 
Samples are taken each day of the coal furnished and 
a bonus is paid for B.t.u. content exceeding stipula- 
tion, the bonus being the same percentage of contract 
price that the excess B.t.u. is of the specification value. 
A corresponding deduction is made for coal falling 
below the specifications and in some cases a lower 
limit is set below which the coal may be refused at the 
purchaser's option, with the further stipulation that 
continued failure to supply coal within the specifica- 
tion limits will forfeit the contract. 

For each per cent which ash falls below analysis a 
bonus is allowed. Generally an increase of 2% in ash 
content is allowed without penalty, above 2% a penalty 
is deducted according to a.sliding scale. 

It is only possible to be sure that the coal is being 
bought of fairly uniform characteristics by making an 
analysis of it as delivered. Two carloads of coal may 
look alike but the same may vary 10% or more in 
B.t.u. and a difference of 10% makes a difference of 
from 8 to 10% in the value of the coal. 

All those power plant operators not in a position 
to make an analysis of the coal themselves have to do 
is to put an empty barrel in the boiler room and have 
the fireman throw in a part of a shovel of coal four 
or five times a day. At the end of a week or a month 
this coal should be taken out, mixed thoroughly, quar- 
tered, mixed again and quartered, until reduced to a 
size suitable to forward to the nearest testing labor- 
atory. By mixing it, a representative sample, which 
will indicate pretty accurately the grade of coal that 
has been burned, will be obtained, and from this the 
efficiency of the boilers can be determined. 

In entering upon a ccntract, it should be remem- 
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bered that the important items to be considered in the 
specifications are: 

(1) A statement of the amount and character of 
the coal desired. 

(2) Conditions for delivery. 

(3) Disposition to be made of the coal in case it is 
outside the limits specified. 

(4) Correction in price for variation in heating 
value and in moisture and ash content. 

(5) Method of sampling. 

(6) By whom analyses are to be made. 

In conclusion, it is not easy to select the proper 
coal for any given plant. But there is no factor in 
power plant operation which will so well repay proper 
attention. 

(To be continued.) 





PLATINUM PRODUCED IN ALASKA BRINGS 
HIGH PRICES. 


Precious Metal Discovered in Widely Separated Regions— 
Lead and Zinc Output Decreases. 


he production of platinum in Alaska shows that 
that metal is being produced in several widely sep- 
arated regions. The first shipment of the metal out 
of that country was made in November, 1918, amount- 
ing to 133 0z., valued at $13,557—more than $100 per 
oz. Of this output, 105 oz. came from the Ketchikan 
district, 22 oz. from Seward Peninsula, and smaller 
amounts from Copper river region. 

The domestic mine output of lead and zinc de- 
creased in 1918, according to C. E. Siebenthal, in a 
statement just issued by the U. S. Geological Survey, 
Department of the Interior. The lead and the recov- 
erable zinc of ores mined was approximately 563,000 
tons and 627,000 tons, as compared with 651,156 tons 
and 711,192 tons in 1917. The lead available in the 
United States is 540,000 tons against 515,258 tons in 
1917. The output of spelter from domestic and for- 
eign ore was 525,600 tons, compared with 669,573 tons 
in 1917. Spelter from foreign ore decreased to 23,300 
from, 84,976 tons in 1917. The apparent domestic 
consumption of spelter was 440,000 tons, compared 
with 413,984 tons in 1917. The consumption figures 
of both lead and zinc include the metal shipped abroad 
for use of the American Expeditionary Forces. The 
average price of lead at New York was 7.6 cents a 
pound during 1918, and of spelter at St. Louis, 8 cents 
a pound. 





ELECTRICAL DISTRIBUTION 
DISCUSSED. 


PROBLEMS 


Empire State Gas and Electric Association Considers 
Many Phases of Problem. 


A meeting of the electric distribution section of the 
Empire State Gas and Electric Association, held Jan. 
17 in Schenectady, N. Y. At this meeting, which was 
well attended, a number of timely topics came up for 
formal as well as informal discussion. 

The problem of providing work for partially dis- 
abled men has been anticipated by the association and 
considerable discussion took place as to the disposition 
of these men in line work. Transformer loading was 
another matter that came up, as was also that of 
transformer banks, the interconnection of feeders and 
the marking of poles. 
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Power and Torque in Electric Motors 


Third of a Series of Articles Discussing the Principles of 
Different Types of Motors From a Common Standpoint 
— Power and Torque of Polyphase Induction Motors 


By JUSTIN LEBOVICI 













Lack of clear understanding of the action of alternating-current motors is due largely to failure to consider their prin- 
ciples on a common basis applicable to all classes of motors. In this series of articles Mr. Lebovici presents a discussion of 
power and torque of different kinds of motors based on the principles of the direct-current motor and of the static trans- 
former. The fundamentals were reviewed in the first installments and applied to the direct-current motor and partly to the 
induction motor. The prescnt installment continues discussion of the polyphase induction type. These articles should be read 
















in connection with the author’s two series of articles on alternating-current motors and windings published in our tissues 
during I916. 

















FTER reviewing the fundamental principles of 
A electric motors in the first article, we developed 
in the second one the formulas for the power 

input and power output an@ for torque in direct-cur- 
rent motors, and also discussed the development of 
torque and the relations during normal running con- 
ditions of the polyphase induction motor. We will 
therefore continue consideration of this latter type 
of motor. 
(c) Analytical Derivation of the Equivalent Circuit. 

It has been shown that along the axis of the stator 
phase §, the flux of mutual induction induces by 
transformer action the emf. £,; similarly the leakage 
flux induces through its pulsation in the same axis the 
emf. /,*, 

The total emf. induced by pulsation along the axis 
of this phase is, as expressed in complex quantities, 

Bi SB + cudsncababinbanneeedtpamstneal (29) 

According to equations (21) and (24) we will gen- 
erate through rotation the emf. 

OI OTN ns ccenitie cai emnshalesieal (30) 

As previously shown, the emf. £, combines with 
the emf’s of rotation acting in the same axis to form 
a resultant which has to balance the secondary im- 
pedance drop along the axis under consideration. 

We have then 



























Ey — (fe/f)Ep + (fe/f)jIaxe = Is (ro + je) 
Oo! (1 — fr/f) Ey = I2 [nr + jxe (1 — fr/f)] 
or SEp = I; (f2 +- jsx2) Coc ecececccceceeseceseesees (31) 
sEp Ep 
Pe ee a re rear eT Perr rrr (32) 
; ro +- jS8X2 Yo ‘ 
. (2) +is 
Transferring from complex quantities to absolute 
values, we have 
E ) 
aT. = < me Ee (32a) 











or identically the same equation as (27) or (28). 
Expressing the secondary emf. and current in 
terms of the primary winding we obtain 
E,' UeEy = 


1 
and I',= rr I, TOerrrCrrrrrrrrrrrrrrrrre rT eee ee ee ee (34) 


where p,. and »; are the ratios of voltage and current 
transformation, respectively. 

For phase-wound induction motors having m, 
primary phases, m, secondary phases, W, turns per 
phase primary, WV, turns per phase secondary, and 
fw, and fw, the winding factors respectively, we have 


mW, fu; —- 
“= mW, fw; Oe Re ee ee ee ee Pe ee (35) 
WwW, fur 
fte= Ws fos EE ee Ee ee ee (36) 


The ratio of transformation for the rotor con- 
stants will be 
m,W,* fw: 





= Mei = 


For squirrel-cage motor substitute in formulas 
(35), (36) and (37) as follows: 
W.=1/2 fw.=I Mm,—=2 N,/p 
where N, is the number of rotor conductors and p 
the number of poles in the stator. 

We then obtain from (35), (36), (37) 





y=, W fy p/Nag occcececccccreccrcens (38) 
pe=2 W fw, ..... nee ence eee eeeeeeees (39) 
PDN TDN eo sek ier cevessecseus (40) 


Substituting in equation (34) we obtain 
E 
DiS Antinagrsdininddnndveresinaresnes (41) 
ie a +-x! 
s ) *'s 
The stator current is the vector sum of the magne- 


tizing current 
Im = E; (ga — jba) and the load current I's 


or (see Figs. 35 and 36) 


r,%, 
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I, =Im + I's Vide iMebawevectewsebesusoonevereay es (42) 
The applied emf. V, per phase 
V; = ‘1 + qi ( rT; + jx) Dec eK ecensGnesdresecesesoeves (43) 


Hence we come to the familiar equivalent circuit 
of a polyphase induction motor shown in Figs. 35 and 
The above relations can be further transformed 


20. 


as follows: 
From (41) By = J'g tie. eee e eee cece eee e eee e ween (41a) 
Ey . 
From (42) l= Exya + a (42a) 
Substituting (41a) and (42a) in (43) 
21 
V = BA(: + a> 2s) Liha ehke +aveweb bongo eewe (43a) 
Neglecting Ya 21, we obtain 
Vi Zl, 
OEE cao sinsesnstidbenssdsbacagnenensiquess (43b) 


Transferring from complex quantities to absolute 
values, we have 


— | G) ++ 
V+) Gee) 


d) Power in Polyphase Induction Motors. 

The power input Pip, into the rotor along the axis 
of the stator phase S, measured in watts is given in 
same way as in the case of the direct-current 
motor (see equation 15) by the relation 








ile hh lala a ahaacetee (43c) 


the 











Pig by COB Tan Lad 0600s eacdeesesss (44) 
Generally for m, secondary phases the total rotor in- 
put will be 

Pye, Ef, C08 (Bg Ie) occcccccvvsese (45) 
But equation (26) can be also written 

—=f—(f./fJ=Ey—(Er/Ep) ........00- (46) 
ind from Figs. 29 and 32 

(E> A eee eee (47) 

E,(E,—E,)/E, cos (Ep, 1,)=1272 

CEO 6a dd.0-0dn an Ko enasenins (48) 
From (48) 

Bin Ces See o's op 0c hock a vines (49) 

Substituting (49) in (45) we have 
P =m, 1,7 (7,/s)=—mel 42 (7/5) occ ec eees (50) 
The power output P is given by the general 
formula (5) 

Pig Be Fe COO (Ba Fad viccicacccceccs (51) 
rom equation (46) 

SED oe 5c bas avcssedecuancsns (52) 
or E, cos (E,,1,)=E, (1—s) cos (E;, I.) ...(53) 
but according to (49) 

E, cos (Ey, 1,)—=E, cos (Ey, 1,)=I, r2/s..(54) 
Substituting (54) in (53) we have 

E, cos (E,, I[,)—=(1—S) I, e/S 2.2. ceee: (55 
Substituting (55) in (51) we have 

P==(1—s) m, I,? r,/s=(1—s) m, I’,’ r*,/s 

OMAP Theis cis cid cad tubensees (56) 


Equation (56) for the rotor output includes the 
bearing friction and the windage losses. Equation 
(50) for rotor input includes the power lost in heat 
developed in the rotor winding, as can be seen by sub- 
tracting (50) from (56) 

P,—P=m, I,? r,/s—m, I,?1./s-+-m, I,? r.==m, I, r, 

To obtain the total input into the motor we have 
to add to the rotor input P,; the power lost in heat in 
the stator winding m,/,?r, and the iron losses. 

The torque at the speed » is obtained from equation 
(56) by the application of equation (9). 

When the induction motor runs free the current 
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I, need be only small and in consequence the counter 
emf. E, is nearly equal to the impressed emf. Ey. The 
speed n, at which E, becomes equal to E, or the fre- 
quency /,; equal to the frequency f is called the syn- 
chronous speed. 

Hence equation (26) 

s=(f—fe) f 
represents the drop in speed when the load comes on 
in percentage of the synchronous speed. This quantity 
has been given the name “slip.” 

It has become customary to express the torque of 
induction motors in “synchronous watts,” a term 
which means the watts which would be required to 
give the torque if the motor were running at synchron- 
ous speed. 

At synchronous speed (1—s) becomes 1, for so, 
and the expression (56) for the torque in synchronous 
watts Ty, becomes identical with equation (50) 

T ayn2=™,1 .*7,/s==m,1',?r',/s 
Substituting the value of /, 
(41) we have 


a 


Utilizing equation _— we obtain the synchronous 
torque in watts at any slip s 


from equation (32a) or 





ry 
my " 
Tsyn ad’ a i. oa mes < Te Tete ee rere ce Te (59) 
(n+ 3)+G+4) 
According to (56) the vutput P 
m, Vi" r'z (=) 
.(60) 





P= veel ES 5 ee 


In Fig. 37 are shown the torque-speed curves with 
different resistances in the secondary. In curve r’,=1 
the secondary resistance is small. In curve r’,=4 
the resistance is four times and in curve r’,=8 the 
resistance is eight times greater than in curve r’,=I. 
The maximum torque remains the same, but the speed 
at which the maximum torque occurs changes. In 
curve r',=8 it will be noticed that the maximum 
torque occurs at start and drops off rapidly as the 
speed increases. It is evident that the resistance r’, 
may be part of the rotor winding itself or may be 
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external to the rotor winding and connected to same 
by proper leads. 

It is interesting to find the value of the maximum 
torque. The condition for maximum torque will be 
obtained by differentiating and equating to zero equa- 
tion (58) 


ee 
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The result of such differentiation is approximately 
te (62) 
2 [r+ V ri? + (er + 2's)' 
showing that: The maximum torque or pull-out 
torque of a polyphase motor is independent of the 
rotor resistance and varies inversely as the primary 
resistance as well as primary and secondary leakage 
reactance. The slip at which the maximum torque 
occurs is given by the equation: 
en nee 5% (63) 
WV ri* + (x1 + %2)* 
To find the value of the maximum output, equation 
(60) may be differentiated and equated to zero or 
d P/d s=o 
3y neglecting certain small quantities the result may 
be shown as approximately 
mV," 


2[(r + a) +N + Pe) er +4) 
We see that the maximum output or pull-out horse- 





T syn max = 


s= 





Pmax = 
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Fig. 38. 


power of a polyphase induction motor is a function of 
the secondary resistance while the pull-out torque 
is not. 

(e) Efficiency of a Polyphase Induction Motor. 

The efficiency of the motor, as of any other ma- 
chine, is the output divided by the input. The input 
equals the output plus the losses in the motor, or 

— Output _ : 

Efficiency = Output + Fe + F+ w+ m1 2r; + male 
where F,=iron losses, 

F and W=friction and windage losses, 
m,1?,r,—=heat losses in the stator copper, and 
m,1',*r?,—heat losses in the rotor copper. 

The maximum efficiency will occur (the same as 
in a transformer) at a point where the no-load losses 
are equal to the load losses: 

m,I*,?(1,+7"2) 

Thus it is seen that the efficiency of the polyphase 
induction motor depends to a very large extent upon 
the resistance of the secondary circuit. 

(f) Starting Torque in Polyphase Induction Motors. 

The starting torque T., in synchronous watts (or, 
if we divide the value of the torque in synchronous 
watts by 746, in synchronous horsepower) is obtained 
from equation (59) if we make s=1. We have 

m,V3"r'e 








Tst = Tsyn (9-1) = (ry + r'g)* + (ma + a)” 
but 


Vi: ” 
V(r + rs')* + (xa + me)! 





Tx 
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is nothing else but short-circuited or locked primary 
current value at full voltage, for which we will use the 
letter J. 
Ret FA a. « celeuedscocsntiséncndean (63) 
In considering the best starting condition the cur- 
rent taken from the line at the moment of starting 
(A) and the watt-seconds used up during the starting 
period (B) ought to be considered in connection with 
the speed-torque curves shown in Fig. 37. 
Limiting the starting current to K times full-load 
current, we have 


i ea cae siete Cee (64) 
and substituting (64) in (63) 
Re a. nvele ees ce scenes Poasanes (65) 
We had before in (57) 
Tegel FofO MPF oJ 8 oo cccccccves (65a) 


Combining (65a) with (65) and noting that in 
starting s=I, we can write 

er ere aa (66) 

We will consider briefly the starting of polyphase 


















Fig. 39. 


induction motors by the various methods in common 
use, assuming that, in order not to reduce the effi- 
ciency of the motor too much, the rotor resistance will 
be so chosen that the slip does not exceed 4%. In line 
with many central-station regulations we will limit the 
starting current to three times full-load current. 

(a) Starting with primary voltage reduced by 
means of ohmic resistance in series with the primary 
winding. ’ 

Substituting in (66) s=0.04 and K=3, we obtain 

T st=0.04 X 3°T syn=0.36 T syn 
or about one-third normal full-load torque in starting 
with three times full-load current taken from the line. 

(b) Starting with primary voltage reduced by 
means of an autotransformer. 

The autotransformer reduces the voltage at the 
motor terminals and the value of the locked current in 
the same proportion. The primary of the autotrans- 
former will draw from the line less than the motor 
current in proportion to the reduction in voltage. 

For a 50-hp. squirrel-cage motor with a locked cur- 
rent 6.8 times normal, we will obtain three times full- 
load line current on approximately 66% tap. The 
rotor current will be greater by the ratio of trans- 
formation or 4.55 times normal. For a full-load slip 
we obtain by substitution in (66) 

Tst==0.04 X 4.55? X Tsyn=0.8 T syn. 
This is more than twice as much torque as by 
method (a). 
(c) Primary voltage reduced by connecting the 
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primary winding in star for starting and delta for run- 
ning. The number of primary turns in series between 
the lines is thus increased by 73%, the starting torque 
and starting current are cut down to one-third of their 
full-voltage values. 

(d) Phase-wound rotor with external resistance 
inserted in the secondary by means of slip rings. 

It can be seen from Fig. 37 that increasing the 
secondary resistance r*, raises the starting torque until 
the starting torque reaches the pull-out torque; a fur- 
ther increase in resistance lowers the starting torque 
again. 

' In order to obtain the value of r*, which would 
give the maximum torque at standstill, we have to 
make s=I in equation (63) and we obtain 

fs (s=1) = Vr°.+(4,4+47,)? 
(g) Self-Starting Motor Shown in Fig. 38. 

Many attempts have been made to combine the 
starting characteristics of the high-resistance rotor 
type of induction motor, in a motor having high effi- 














Fig. 4. 


ciency when full load is reached. The following 
scheme has been very successfully applied in motors 
between 5 and 100 hp. 

The stator in this motor is the same as in any 
standard polyphase induction motor. The rotor is 
phase wound. Each rotor phase is made in several 
parts A, A, A,, as shown in Fig. 38. The wire used in 
sections A, A,, A, is nonmagnetic, but the specific re- 
sistance of the wire used in section A is different from 
the specific resistance of the wire in sections A,, A,. 
In starting, the winding sections A, A,, A,, are in 
series, and their combined resistance so selected that 
the desired starting characteristics are obtained. After 
the motor reaches a predetermined speed a centrifugal 
switch closes the points +, .r, x, in Fig. 38, the motor 
continuing to speed up with connections shown in 
Fig. 39, until the centrifugal switch operates again, 
closing switches y, y, y in Fig. 38 and the motor has 
reached its normal operating rotor connections shown 
in Fig. 40. In Fig. 40 the phases A, B, C; A,, B,, Cy; 
A,, B,, C, are connected to independent circuits: giv- 
ing a very low secondary resistance. 

The speed-torque and speed-current curves during 
the period of acceleration are shown in Fig. 41. 

(h) Heating of the Rotor Windings During the Start- 
ing Period. 

The specific heat capacity of the metals used in the 
construction of squirrel-cage and phase-wound rotors 
are given in the following table: 
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MS $2 6 cb be akon se 0.094 

Copper ..... 0.094 to 0.101 

ET ks ge dhe ohdee 6 0.109 | 

, ee ee 0.056 i Use in the form of alloys 
| CR pe 0.095 ; 

Calling W the weight of a certain part of the 
winding in lbs., ¢ the temperature rise per second in 
degrees centigrade, c the specific heat capacity, the 
gram-calories generated in a certain portion of the 
winding is given by 

cX (W/2.26) XtX 1000 

or, making on an average c—=0.094, we can write 

Watts X0.2388—0.004 (W/2.26)t 1000 ...(68) 
Calling W,, the watts per pound or (Watts/W) we 
obtain from equation (68) 

t—W 1»[ (0.2388 X 2.26) +( 1000 0.094) ] 
or 

t=W 1/174 
Knowing the time necessary to bring the motor up to 
speed, and dividing the time to start into several 
periods, we can by repeated application ef equation 
(69) find the temperature of the winding at the end 


+ 2001 





=, 
WN 














TORQUE AND CURRENT 


zo abo 510 




















PER CENT GYNCHRONOUS SPECO 
Fig. 41. 


of the accelerating period. The temperature t ought 

to be lower than the temperature which will affect the 

insulation or solder used in the rotor construction. 
(To be continued.) 





NEW YORK JOVIAN LEAGUE HOLDS 
ANNUAL MEETING. 


The New York Jovian League held its annual 
meeting and luncheon on Jan. 7 in the Hotel McAlpin, 
New York City, President J. M. Wakeman presiding. 
Louis D. Gibbs, county judge of Bronx County, was 
guest of honor, and in his address regarding the vital 
questions and general business conduct incident to war 
conditions and the change to peace, he pointed out 
that the two important factors during the period of 
reconstruction would be co-operation and co-ordina- 
tion. Those corporate interests which were unsuc- 
cessful and which are now struggling for existence 
were those which had aroused the enmity of the public. 
Judge Gibbs also proved beyond a doubt that the anti- 
pee of Bolshevism, in fact, the cure, is to treat labor 

airly. 

Preceding the address by Judge Gibbs, the follow- 
ing officers were elected for the ensuing year: Presi- 
dent, James M. Wakeman; vice-president, James R. 
Pollock and Walter Neumuller; secretary, J. Wynne 
Jones ; treasurer, Lawrence L. Strauss; directors, Ar- 
thur Williams, James R. Strong, James H. Betts, 
George Williams, Frederic H. Leggett and Frederick 
S. Hartman ; publicity director, H. W. Casler. 
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GAS STREET LIGHTS REPLACED BY 
ELECTRIC LIGHTS. 


San Francisco Improves Lighting of Van Ness Avenue— 
Concrete Combination Trolley and Lighting Poles. 


The City of San Francisco recently decided to 
replace the gas lights on Van Ness avenue with elec- 
tric lights at the same time that the Municipal Street 
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Day View of Old Gas Lamp Post and New Concrete Combination 
Trolley and Lighting Pole Before Fixtures Were Installed. 


Railway was being constructed on that avenue. As 
the construction of the railway required that trolley 
poles be installed along the curb, the Engineering 
Department designed the trolley poles to serve as elec- 
troliers as well as trolley poles. These poles are of 
reinforced concrete and consist of a simple shaft with 
ornamental top. In connection with the conduit which 
was installe’ for the trolley feeder cables, a line of 
electric light conduit was installed. 

The old lighting system consisted of three triple- 
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Night View of New Lighting Along Van Ness Avenue, Sari 
Francisco, Cal. 


top gas lamps per block from Market street to Vallejo 
street, giving a nominal candlepower not exceeding 
500 per block. From Vallejo street north, the lighting 
system formerly consisted of only one electric arc 
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lamp per block, giving actually 300 cp. per block. 
Five hundred 250-cp. tungsten lamps, located 2 
to the pole and 16 to the block, now give a total of 
4000 cp. per block, in place of the 500 furnished by 
the gas lamps, and 300 by the old arc lamps. The 
lighting circuits are arranged so that the lamps on 
alternate poles may be extinguished when desired. 
Under the old system of lighting it was dangerous 
for a pedestrian to attempt to cross the street be- 
cause of the heavy automobile traffic. Now the entire 
street is flooded with evenly distributed light and the 
appearance of the street as well as the public safety. 
has been greatly enhanced. The night view is actually 
much better than that shown in the accompanying cut. 





ENGINEERS IN THE WAR AND AFTER— 
ELECTRIC ROAD TRAINS. 


Engineers Have Come Rapidly to the Front—Electric 
Highway Trains to Facilitate Reconstruction. 


Col. R. E. B. Crompton, in his recent presidential 
address to the Junior Institution of Engineers in Lon- 
don, England, discussed “What the War Has Done 
for Engineers, and the Part Engineers Have to Play 
in Reconstruction.” He said that the war demands 
had greatly improved the status of the engineer in 
every department, whether it had been in the design- 
ing of new forms and of the organization of the 
manufacture of munitions, or their transport and 
utilization in the fighting line ; in all of these the engi- 
neer had more than held his own. One year of war 
showed that nine-tenths of the work was essentially 
the work of the engineer. In every department of 
Government work, engineers found themselves forced 
to the top, their advice eagerly taken, and in all the 
great branches of engineering the natural leaders of 
engineering took their proper position as administra- 
tive heads of departments. The status of engineers in 
regard to the body politic had reached a point which 
it would have taken many years to reach if it had not 
been for the war. The war had been the crucial test 
between the workers and the talkers, and here, at any 
rate, the workers had won. 

In considering the work to be done in connection 
with reconstruction, Colonel Crompton placed first in 
order of importance road construction, and this led on 
to the vehicles using the roads. He referred to the 
saving that could be effected by using road trains on 
the Renard principle, if and when the Government 
extended the electric supply to the whole of the rural 
districts. If and when road vehicles could be driven 
by power derived from a side wire by a trolley pole, 
very great economy and low dead weight of the pro- 
pelling vehicles could be obtained, as the weight of the 
electric motor and its gearing was much less than that 
of the gasoline engine with its supply of fuel and cool- 
ing water, or in the case of the steam unit of the boiler 
and steam engine. 

Colonel Crompton said his most advanced idea was 
that it would be wise to develop the use of electrically 
driven road trains, each train consisting of four three- 
axle vehicles. It would be possible to load each of 
these axles to 8 tons, or a total moving weight of train 
close on 100 tons, without the road crust being stressed 
in excess of what was now the case when a motor 
truck, with back axlés loaded to 8 tons, passed over it 
at the same speed. The speaker said that he did not 
propose to avail himself of such extreme figures, but 
he thought that the subject of road trains, combined 
with electric driving, merited careful consideration. 
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Turbines and Some Phases of Central- 


Station Operation 


T WAS the central station, the concentration of 
] large amounts of power in a given space and 

the economy of large units that such an ar- 
rangement made possible, that created the demand for 
the large steam turbines that have grown and grown 
in size to those of 70,000 kw. that exist today. And 
power applications other than central station have 
taken to the turbine as it became available and appli- 
cable to their requirements. 

' Steam turbine development has, however, made 
progress not only in the direction of larger capacities, 
some units of 60,000 kw. were placed in service and 
70,000 kw. units were ordered during the last year, 
but also in the smaller units. Steam turbines of 
7.5 kw. are now available for the many and varied 
applications such as main unit drive in the small plant, 
for the driving of auxiliaries such as pumps, fans, 
stokers and line shafts. The availability of the small 
turbine changes the complexion of the isolated plant 
situation entirely as it also offers the large power plant 
an excellent opportunity to adopt a desirable arrange- 
ment of auxiliaries by drive of motor and turbine that 
is at once flexible and economical. 

One of the most noticeable facts of the last year 
was that a number of large steam turbogenerator 
units were installed by isolated or industrial plants. A 
number of steel mills and powder plants placed in 
service in their own plants turbogenerators of 15,000 
and 20,000 kw., which it is understood are the largest 
individual units installed so far outside of central sta- 
tions. Although these were perhaps exceptional cases, 
because of the heavy demands of the war, there is 
every reason to believe that the very large manufac- 
turer using much power in his undertaking will tend 
more and more to utilize the steam turbine with its 
high efficiency and operating economy. It might be 
pointed out here that while the size of a steam turbine 
plays an important part in deciding upon the water 
rate or coal censumption per kilowatt-hour, the load- 
factor also plays a vital part; and the higher load- 
factors of the central stations as compared to the 
average isolated or industrial plant contribute to the 
economy of the former more than is generally appre- 
ciated. 

The adoption of the steam turbine in large capaci- 
ties, or small capacities even, by isolated plants brings 
up a problem that deserves consideration. A power 
plant of 10,000 kw. or more is one that the central 
station in the neighborhood may look upon with 
rivalry or with equanimity, as the case may be. But 
such a plant may in many cases be of considerable 
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use, because making interconnection with the central 
station feasible and desirable. 

. The making of steel, or other industrial process, is 
an art in itself. Into this art or process enters the 
consumption of power. The production of electric 
power is also an art or science in itself, and only when 
so treated is it most economically obtained. There- 
fore, in these days of specialization one would rather 
be led to expect that the manufacturer of steel or 
whatever it is would be content to confine himself to 
the making of steel, leaving to the manufacturer of 
electric service the production, distribution and sale 
of power. Usually the steel manufacturer makes his 
own power because it is cheaper to do so. If it were 
cheaper to purchase it he would. The logical place for 


. a power plant supplying a steel mill is usually at the 


steel mill, the center of gravity of the load, provided 
other conditions are favorable. 

Central-station service today implies not neces- 
sarily one centralized station but rather generating 
stations conveniently and judiciously located at 
various load centers and so interconnected and their 
output co-ordinated that there exists a unified system 
of diversified load, straddled peak with higher load- 
factor and better utilized equipment than would obtain 
were each power plant of the system isolated and 
independent. It is these’ things that contribute so 
materially to the operating economy of central-station 
service. Would it not then be a logical conclusion, 
therefore, where a 10,000 or 20,000-kw. isolated plant 
exists in proximity to a central-station system, to sug- 
gest that the manufacturer of power—the central- 
station company—might te the advantage of itself and 
the manufacturer of steel or other commercial prod- 
uct, own or lease and operate such isolated plant? To 
do so would remove from the manufacturer the 
responsibilities and troubles that go with a power plant 
to whom the production of power is only a means to 
an end. With such a plant tied-in with the public 
utility system, the load-factor of the so-called isolated 
plant would in all probability be increased, resulting in 
increased economy and lower cost of operation and 
lower energy costs therefore. And there would be 
a further gain in that reserve capacity would be 
available for emergency or normal growth. Such an 
arrangement, where feasible, is advantageous alike to 
both parties and the country in general, because saving 
coal, reducing duplication of purpose and effort, and 
lowering cost of doing business. 

The worst that can be said of many an isolated 
plant is that it is isolated. The economies that would 
accrue were it tied-in with other neighboring plants 
do not materialize. Many of these plants are, of 
course, not in first-class condition, are not scientifi- 
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cally operated, nor are operating conditions favorable. 
Interconnection tends to overcome all these things and 
improve matters generally. Production of power is 
an undertaking that requires, and deserves, specializa- 
tion. A power plant located at the center of gravity 
of its load is often the logical solution. But such a 
power plant, if leased and operated by those special- 
izing in the production of power, would prevent econ- 
omy of operation being handicapped by lack of know1- 
edge and absence of favorable circumstances. The 
war has proved that interconnection is not the 
monopoly of the utilities, but that utility and isolated 
plant can get together to mutual benefit. Let such 
instances multiply. 





Reduction of Radiation Losses 


HE loss of heat by radiation is a loss that is apt 
4% to assume greater proportions than realized in 

most power plants. The loss exists just as long 
as there is heat to be radiated, unless preventive 
measures are adopted. And because this loss goes on 
silently, invisibly, insidiously, makes it none the less 
That the loss of heat by radiation is sufficient 
for giving the matter of prevention 


real. 
justification 


serious consideration may be emphasized by mention- 
ing that every 1000 sq. ft. of exposed surface, at 
100-lb. steam pressure, results in a coal consumption 
of more than 300 tons of coal annually. 


The reduction of radiation losses is a simple mat- 
ter. It is a financial question of determining to what 
extent it is worth while to save heat lost by radiation. 
It is a matter of balancing the cost of heat lost against 
the cost of insulating exposed surfaces against that 
loss. The problem is one involving the cost of heat, 
the length of time the loss exists, and the cost of 
reducing the loss. It is not, therefore, a matter of 
eliminating radiation losses, which is scientifically as 
well as financially impractical, but of reducing them 
to an amount that pays. It does not pay to reduce 
your radiation heat losses to such an extent that the 
cost of doing so exceeds the cost of allowing that heat 
to be lost, unless there are other factors involved. 

Because radiation losses are so easily reduced, 
they are classed as preventable. And no preventable 
loss should remain unprevented. And of the prevent- 
able losses, that by radiation is the one most easily 
overcome, and when once overcome, no other loss 
remains so long or so cheaply. In other words, money 
spent in the reduction of radiation losses is money 
well spent, and when once spent begins to save money 
without necessitating further expenditures to keep the 
investment sound. 

Elsewhere in this issue appears a rather complete 
article by Glen D. Bagley on the “Conservation of 
Heat Losses from Pipes and Boilers.” This article 
describes the results obtained by numerous experi- 
ments with covering exposed surfaces with various 
thicknesses of heat-insulating material. Data are pre- 
sented showing the cost of such covering balanced 
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against the-cost of heat that would be lost were the 
surfaces not covered. Thus it is a simple matter of 
determining how far to go—to what extent it is profit- 
able to reduce your radiation loss from boiler drums 
and tops, brickwork, steam and hot-water lines, etc. 

As has already been pointed out, the reduction of 
radiation loss is a simple matter. No other loss can 
be so easily reduced, nor does it remain so for so long. 
Preventing loss from imperfect combustion necessi- 
tates eternal vigilance and capable watchfuiness, for 
conditions are never long the same. Losses due to in- 
terference with heat transfer from the gases of com- 
bustion to the contents of the boiler never remain the 
same for long, for soot on the outside and scale on the 
inside of heating surfaces combine to lower efficiency 
and increase stack temperatures unless action is con- 
tinually brought in play to overcome them. Air 
infiltration through warped doors, leaky and cracked 
brickwork is a condition that may come about at any 
instant, for a tight setting is susceptible to radical 
change. But radiation losses of exposed surfaces 
when once attended to are attended to, if not forever, 
for a long time. In Mr. Bagley’s article an instance 
is given where a pipe covering that had been in service 
eight years was found to have suffered no deteriora- 
tion in heat-insulating properties. 

While it is true that pipe covering and _ heat- 
insulating materials if properly applied remain efficient 
for long periods without deterioration, it is also true 
that they may easily suffer mechanical injury because 
of their rather delicate composition. What is worth 
doing at all is worth doing properly, hence surfaces 
that are covered should be covered properly, which 
means protecting them where protection is indicated 
as advisable. Around the setting, above fire doors 
where the slice bar is used for cleaning fires and 
breaking up clinker damage may be done the pipe 
covering above. Where the traveling crane may be 
expected to raise and lower objects in close proximity 
to pipes is another place where proper protection 
seems worth while. In such cases canvas wrapping 
that normally suffices might be augmented with a 
wrapping of sheet iron soldered or strapped in place. 

One fact brought out in Mr. Bagley’s paper is that 
although magnesia pipe coverings show practically no 
deterioration in heat-insulating properties after years 
of service, provided no damage be done them, there is 
an exception. Magnesia that has become oil-soaked 
does suffer a loss of heat resistivity or its ability to 
insulate. This fact should be borne in mind and oil 
drippings or contact with sources from which oil can 
reach the magnesia should be avoided. 

The radiation loss goes on as long as there is heat 
to be radiated. Because this loss is not spectacular or 
noisy like escaping steam but is instead invisible, silent 
and insidious there is a tendency to allow it to persist. 
To do so while adopting other fuel-saving measures 
such as instruments, etc., is equivalent to saving at the 
spigot and wasting at the bung. 
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Electrical Machinery Manufacturers Meet—Kansas Law 


ELECTRIC POWER CLUB HOLDS IMPOR- 
TANT MEETING AT CLEVELAND. 





Electrical Machinery Manufacturers Discuss Foreign 
Trade, Standardization and Kindred Topics 
of the Times. 


Closer co-operation with the Government on the 
part of electrical manufacturers and the possibilities 
of foreign trade were the two dominant features of 
the first day’s session of the Electric Club, in semi- 
annual session at the Hotel Statler, Cleveland, Ohio, 
Jan. 13, 14 and 15. The attendance was the largest 
for some time, there being over 85 men present, rep- 
resenting 38 companies. 

One of the pleasing features of the opening ses- 
sion was the enthusiastic and genuine vote of thanks 
tendered to C. L. Collens, president of the club, who 
during the war devoted a major portion of his time 
and energies in the service of the Government as 
chairman of the War Service Apparatus Committee of 
the electrical industry. 

The first session’s program included reports of the 
executive officers and standing committees, followed 
by addresses on “Industry’s New Contact With Gov- 
ernment,” by Walter Robbins, and “Co-operation 
With the Government,” by Gilbert H. Montague. At the 
afternoon session, following the report of the Club’s 
Board of Governors, there was a symposium on for- 
eign trade, in which papers were read as follows: 
“Combinations Under the Webb-Pomerene Bill,” by 
Gilbert H. Montague; “The South American Situa- 
tion,’ by Philip S. Smith; “General Assistance Of- 
fered by the Bureau of Foreign and Domestic Com- 
merce,” by W. M. Strachan; “The Tariff,” by S. L. 
Nicholson. After a banquet in the evening, there 
were two addresses on “Terms of Payment,” by L. W. 
Lyons, and “Contract Forms,” by Hugh A. Brown. 

The Electric Power Club, made up of manufac- 
turers of electrical power machinery from all parts of 
the United States, has for its prime purpose the devel- 
opment and standardization of electrical machinery 
from the standpoint of technical design and only inci- 
dentally has to do with the commercial aspect of the 
electrical business. This week’s session of the Club 
was one of special importance, in view of the recon- 
struction problems now facing all industries. At the 
session on Jan. 14 prominent men of the industry 
were present and discussed freely the outlook for the 
industry and its immediate problems. 

Three facts were prominently brought out: First, 
that electrical machinery has not advanced in price 
level during the war in the ratio of costs of labor or 
cost of living. The electrical industry has not profit- 
eered, and its price reactions from war levels will not 
be acute nor rapid. Second, there are few lines of 
industry in which the cost of labor is relatively so 
large a part of the total cost as this. The price re- 
actions must turn largely, therefore, on what happens 





on Indeterminiate Franchises—Carbon Brushes Discussed 











in the field of labor readjustment. It was the con- 
sensus of opinion of the meeting that no immediate 
sharp changes in labor costs are likely to occur, but 
that, on the contrary, wage reductions may not be 
expected until actual reductions in cost of living occur. 
Third, that it would be a serious mistake for the elec- 
trical industry to attempt to lower the price level of 
electrical machinery by lowering the standards of de- 
sign and performance. Great emphasis was placed by 
several speakers on the international fame of Ameri- 
ean electrical equipment for reliability and efficient 
performance, and ‘all member companies were urged 
not to jeopardize this reputation under any circum- 
stances by impairment of design quality, even though 
the possible pressure for price reduction at this time 


_ might create a temptation to do so. 


There is every probability of the electrical indus- 
try being one of the first to return rapidly to a peace 
footing of normal activity, as the absence of radical 
price inflation during the war gives the buying public 
confidence for the immediate resumption of peace 
buying on a large scale. 

A more complete report of the meeting will be 
published in our next issue. 





WESTERN ELECTRICAL INSPECTORS TO 
HOLD ANNUAL CONVENTION JAN. 28-30. 





Post-War Problems Meeting Arouses Considerable Inter- 
est—Conservation by Standardization 
Principal Topic. 


The fourteenth annual meeting of the Western 
Association of Electrical Inspectors will be held Jan. 
28, 29, and 30 at the Hotel Sherman, Chicago. This 
meeting has been properly termed the “Post-War 
Problems Meeting” and the principal topic of discus- 
sion will be the need of conservation and the methods 
of accomplishing it. A tentative program has been 
arranged which promises a very interesting presenta- 
tion of this and other subjects. 

The meeting will open Tuesday morning with an 
address of welcome by a representative of the city 
government, to which C. K. Creigier, of Chicago, 
vice-president of the association, will reply. The mem- 
bers will then be addressed by President Frank L. 
Lucas, of Toledo. Following the presentation of 
various reports Dana Pierce, chairman of the Elec- 
trical Committee, National Fire Protection Association 
will explain the “Making of Electrical Rules.” “The 
Validity of Ordinances Regulating the Sale of Elec- 
trical Devices and Materials” will be presented by 
Chas. W. Babcock, assistant city attorney of Milwau- 
kee, and J. B. Mac Neill of the Westinghouse Electric 
& Manufacturing Co., will explain the “Economy of 
Small Capacity Circuit-Breakers.” 

At the afternoon session the principal subject, 
“Conservation by Standardization” will be presented 
by W. H. Merrill, president of the Underwriters’ 
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Laboratories. This subject, which is of vital import- 
ance to everyone connected with the industry, will be 
followed by a discussion of probable influence of such 
conservation upon the industry by’ J. S. Milhoit, of the 
Cutler-Hammer Manufacturing Co., Milwaukee, and 
other speakers to be appointed by the Associated 
Manufacturers of Electrical Appliances. Dr. Morton 
G. Lloyd, electrical engineer of the Bureau of Stan- 
dards, will then explain the scope of and the new work 
done on the new combined National Electric Fire and 
Safety Code. 

A complimentary dinner to members will be given 
in the Morrison Hotel in the evening at which F. A. 
Barron, of the General Electric Co., Schenectady, will 
present a paper on “Time Lag in Motor Protective 
Devices.” William H. Blood, Jr., vice-president of 
the American International Shipbuilding Corp., is also 
expected to be present and describe the many features 
of the Hog Island shipyards. 

Wednesday morning will be devoted to the reports 
of special committees on subjects of interest to elec- 
trical inspectors. In the afternoon the members will 
visit the Underwriters’ Laboratories, 207 East Ohio 
street, Chicago. For this occasion special tests of 
electrical fittings and material will be run and a fire 
test made of wired-glass windows. 

Prior to the election of officers, Thursday morning 
a discussion of inspectors’ problems will take place. 
Members are requested to present these discussions to 
the secretary, W. S. Boyd, 175 West Jackson boule- 
vard, Chicago, in writing as far in advance of the 
meeting as possible. As the annual Automobile Show 
will be held in Chicago during the same week as the 
convention, the committee anticipating a great demand 
for hotel rooms, requests that members communicate 
as soon as possible with C. B. Giles, City Hall, Chi- 
cago, chairman of the committee on hotel arrange- 
ments, to insure suitable accommodations. 





CITIES SERVICE COMPANY BUYS COLO- 
RADO PLANT. 





Doherty Interests Secure Control of Western Light & 
Power Co. of Northern Colorado. 


The Cities Service Co., affiliated with Henry L. 
Doherty & Co., has purchased control of the Western 
Light & Power Co. of Northern Colorado. Controlling 
interest was acquired from Westinghouse, Church, 
Kerr & Co. Directors of Cities Service Co. have 
ratified the negotiations and new directors have 
already taken charge of the company. 

The power plant of the Western Light & Power 
Co. is located at a coal mine near Lafayette, Colo., 
and is equipped with automatic stokers and other 
machinery to save labor in handling its coal supply. 
The company furnishes light and power current for 
Boulder, Longmont, Loveland, Greeley, Fort Collins, 
Milliken,. Fort Lupton, Brighton and other northern 
Colorado towns. The main offices are at Boulder. 

Equipment improvements to cost $1,250,000 are 
being planned by the Doherty interests, according to-a 
statement by Frank W. Frueauff in Denver. To raise 
the necessary capital to pay for needed improvements 
and lift the indebtedness, a reorganization of the West- 
ern Light & Power.Co. is likely to be made. - The 
Colorado concern has a bonded indebtedness of 
$2,300,000, due in five years. 

“Expansion work cannot be started at once, but it 
will be got under way as soon as conditions justify and 
will be carried on as rapidly as possible. The last few 
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years have been hard ones for this concern,” said Mr, 
Frueauff, “and the new control does not mean smooth 
sailing right away. Rather this will probably mean 
reorganizing the company, and a lot of additional hard 
work. Eventually, we shall very likely build a tieline 
between the Western Light & Power Co. plant and 
our Denver plant—that of the Denver Gas & Electric 
Light Co.” 





KANSAS CITY JOVIAN LEAGUE TO HAR. 
MONIZE ELECTRICAL INTERESTS. 


Annual Meeting Considers Further Development of Real 
Co-operation Between Different Electrical 
Interests in Kansas City. 


At its first meeting of the year, held Jan. 7, the 
Jovian Electric League of Kansas City, Mo., took up 
the matter of greater harmony between the various 
electrical interests of the city. President Hand re- 
ported the action of the Club President’s Round Table 
with regard to a more careful study of the relations 
between public utilities and the public interest, which 
was in opposition to a resolution condemnatory of the 
utilities. The league hopes to create a better feeling 
of harmony. That the Kansas City Light & Power 
Co. will probably get its new central station in opera- 
tion this year offers an immediate reason for such co- 
ordination. The league has already brought into co- 
operation with other interests the manufacturers of 
farm lighting plants whose business in this territory 
would be helped by more aggressive marketing of elec- 
trical appliances. A satisfactory state of affairs exists 
between the light company and local electrical dealers 
and it is believed similar harmony can be effected be- 
tween jobbers now selling at retail and the contractor- 
dealers. This depends, however, upon a marked in- 
crease in aggressive retailing of electrical devices by 
the latter dealers. The league will hold two meetings 
a month this year on account of the great amount of 
development work to be done. 





LARGE CENTRAL-STATION COMPANY 
ADOPTS NEW NAME. 


Kings County Electric Light & Power Co. Hereafter to 
Be Known as Brooklyn Edison Co., Inc. 


Pursuant to a resolution adopted at a special meet- 
ing of the stockholders of the Kings County Electric 
Light & Power Co. of Brooklyn, held Dec. 18, the 
name of the company was changed Jan. 10 to Brook- 
lyn Edison Co., Inc. This change was made merely 
for convenience and brevity for as with many other 
such companies, the new name has for some time 
been commonly applied to the company. 

This company controls the Edison Illuminating 
Co. of Brooklyn and its entire property is leased and 
operated by the latter. The electric service for practi- 
cally the entire Borough of Brooklyn is furnished by 
this company which had a generating capacity in 1918 
of 111,250 kw. 





RATE ADVANCE SUSTAINED BY OHIO 
COMMISSION. 


The decision of the Ohio Public Service Commis- 
sion has sustained the Alliance Gas & Power Co.’s 
contention that. the ordinance passed in 1914 fixing 
the electric rates at 6 cents and 3 cents is confiscatory 
and the decision. sustains. the present rate being 
charged by the Alliance company. 
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KANSAS LAW MAY GIVE UTILITIES 
INDETERMINATE FRANCHISES. 


Law Will Put Kansas Gas & Electric and Possibly Other 
Utilities Under Jurisdiction of State Commission. 





A bill will be introduced in the Kansas Legisla- 
ture this session providing that the Kansas Gas & 
Electric Co. be placed under the Kansas Public Utili- 
ties Commission, thus revoking all its present charters 
with some twenty cities and towns. These franchises, 
terminating at different tinres, have caused annoyance 
n conducting business which the bill would relieve. 
According to the present law no franchise may be 
granted in Kansas for longer than twenty years. The 
change would make them indeterminate, continuing 

long as the company gave service satisfactory to 
the Commission and to the cities operated in. Dur- 
ing the next five years the Kansas Gas & Electric 

. expects to expend about $12,000,000 in develop- 

nt and improvement, which expenditure would be 
made much easier were the question of franchises 
terminating at any time be eliminated. The bill has 
met with such favor that many organizations have 
irged that it be broadened to include other utilities 
han the Kansas Gas & Electric Co. 





CARBON BRUSHES IN RELATION TO 
MACHINERY DESIGN. 


Discussion of Brush Characteristics and Standardization 
Before British Electrical Engineers. 


Che English Institution of Electrical Engineers 
devoted one of its December meetings to discussion 
of a paper by P. Hunter Brown on carbon brushes 
considered in relation to the design and operation of 
electrical machinery. He included brushes made of 
carbon and of graphite, with or without the addition 
of various metals. He said that the characteristic 
properties of carbon rendered it a peculiarly suitable 
material for dynamo brushes. It was capable of with- 
standing high temperatures; it was a reasonably good 
conductor of heat and electricity; it was not unduly 
abrasive; and its “contact drop,” although not high 
enough to cause excessive loss, was sufficient to render 
possible a fixed brush position. 

A demand was not infrequently made for a uni- 
versal brush, or at most two qualities, which would 
meet every case of commutating work, with a third 
quality for slip-rings. The requirements of modern 
machines, however, were too diverse and too exacting 
for such a thing to be practicable. Mr. Brown said 
that to secure satisfactory operation the problem might 
be stated thus: 

‘“(a) In the case of slip rings the brushes must 
maintain uninterrupted contact with the rings and 
carry the current with minimum frictional and elec- 
trical losses. Distribution of current between the 
various brushes must be sufficiently uniform to pre- 
vent local heating, and the rate of wear of both rings 
and brushes must be kept within reasonable limits. 

“(b) In the case of commutating machines the 
problem is further complicated by the fact that the 
brush, instead of running on a smooth continuous 
homogeneous surface, must run. satisfactorily on a 
composite surface consisting of narrow copper strips 
separated by mica or air spaces. Furthermore, the 
brushes must possess the commutating characteristics 
necessary to give the required assistance in this direc- 
tion, and must bé capable of withstanding the unequal 
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distribution of current which inevitably occurs in each 
individual brush.” 

The author then discussed the properties of carbon 
brushes. These properties must be studied individu- 
ally and then collectively by running the brushes under 
actual operating conditions. By this means a definite 
relation could gradually be established between purely 
laboratory results and actual running performance. 
He considered in turn: specific resistance, friction, 
contact drop, hardness, abrasiveness, thermal conduc- 
tivity, and inertia. The question of brush design (size 
and fittings) came next, after which reference was 
made to selection of grade (current density, periph- 
eral speed, mica and slip rings); and to operation 
(angle, bedding, mixing grades, rate of wear, lubrica- 
tion, and operating conditions). The author closed 
his paper with the following notes on standardization: 

“From time to time this question, which is beset 
with difficulties, has been discussed in England in an 
informal way and at the present time definite recom- 
mendations are under consideration with regard to 
standard sizes of brushes for shipboard machines. In 
America greater efforts have been made in this direc- 
tion. The Electric Power Club, after investigating 
the matter for many months, has recommended for 
general adoption certain standards. According to 
these recommendations there are five permissible 
standard lengths between the limits of 1% and 2% in. 
inclusive (to be reduced where possible to three). 
There are five permissible standard widths between 
the limits of 1 and 1% in. inclusive (to be reduced 
where possible to three), and there are 10 permissible 
standard thicknesses between the limits of 5/16 and 1 
in. inclusive (to be reduced where possible to eight). 
Thus, even within comparatively narrow limits, there 
are 250 permissible standard sizes (to be reduced 
where possible to 72). This would appear to suggest 
that designers in America are of the opinion that very 
considerable latitude must be left to them in the selec- 
tion of brush dimensions. 

“The dimensions of the actual block, however, are 
only the beginning of the problem. There is the ques- 
tion of fittings to be considered. If brushes are really 
to be standardized as regards their mechanical design, 
a certain degree of uniformity in the design of holders 
becomes necessary, so as to permit uniformity in the 
length and position of flexible and also in the type 
and size of terminal. When it comes to a question 
of quality this would appear to defy all efforts at 
standardization, except possibly on exceedingly broad 
lines. Even standardization of machine design would 
not completely eliminate the difficulties here, since 
the differences in brush properties are so subtle and yet 
so pronounced in their influence on the behavior of 
a machine that it seems fundamentally impossible to 
harness them in a specification. 

“A certain measure of standardization is possible 
within prescribed limits. Any recommendations that 
could be applicable to all types of machines, however, 
must necessarily be on such very broad lines that they 
could scarcely be described as standardization. It is 
therefore wise to proceed by stages, including at first 
only the mechanical design of the brush and applica- 
ble only to machines intended for a certain class of 
work, such as motors and generators (excluding turbo 
dynamos) for shipboard use. This is the sphere in 


which the benefits of standardization would naturally 
make themselves most felt, and by proceeding cau- 
tiously in this way it may in time prove practicable 
to introduce recommendations of a more comprehen- 
sive character.” 
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Electrical Utilities Emphasize the Importance of Service— 
Helping Appliance Sales—Utility Stock Among Consumers 


MAKING 1919 A YEAR OF THE BEST PUBLIC 
SERVICE. 


Consolidated Gas, Electric Light & Power Co. Starts 
Movement to Improve Service During Coming Year. 


The Consolidated Gas, Electric Light & Power 
Co., of Baltimore, Md., will make a sincere effort 
during the coming year to improve, if possible, the 
quality of its service to its customers. This company, 
one of biggest in the country, has already established 
a very good reputation in this respect which it has 
maintained very creditably even during the war 
period. Realizing that the continuation and improve- 


1919-- 
A Year For The 
Best Public Service 


It is the desire of The Gas and Electric Com 
pany to provide for its customers in 1919 the Best 
Public Service. 

The Company will not be content with sup 
plying satisfactory service. 

It desires to do more than that 

It desires that Baltimore sha!l be known as a 
city where the public service of supplying gas and 
electricity has the quality that will cause it to be 
recognized as the Best Public Service in America. 

While the country was at war our ser) ive was 
subjected to a number of limitations 

At times we were “hard put™ to prevent seri- 
ous shortages in the supply of energy which Balti 
more demanded of us for light, heat and power 

But we “carried on,” and our customers co 
»perated splendidly. 

In such times it was inevitable that the quality 
of our service should suffer. when the whole effort 
of the Company was directed toward making the 
service dependable under abnormal conditions. 





The war is over and won, and the Company 
recognizes no excuse for inferior service to any om 
its Customers. 

If conditions exist under which the service in 

me, factory or store is net satisfactory and 

the Company will appreciate notice fron 

you that effect. It has the means to remedy 
such conditions, and it has the desire to dé sc 


We look to 1919 as a year for the Best Public 
Service 


If your service is not satisfactory—tell us, and 
help us to make 


1919—a year for the Best Public Service 
The Gas and Electric 
Company 








Copy of Advertisement of Consolidated Gas, Electric Light & 
Power Co. Which Appeared in Baltimore Papers. 


ment of such service can only be accomplished by 
constant effort and watchfulness on the part of every 
employe and through the proper knowledge and co- 
operation of its customers, a campaign has been started 
to aid in bringing out these essential features. 

The January issue of the Baltimore Gas and Elec- 
tric News, the house organ of the company, contains 
a very interesting article which explains the value and 
requirements of good public service and the methods 


to make it better. Good» public service is the result 
of the application of honest and intelligent methods 
to public service. The greater the degree of intelli- 
gence, and the greater the energy and consistency of 
its application, the greater will be the quality of the 
service rendered. 

It is explained that the company is still operated 
for the same purpose for which it was formed, namely, 
public service. As the company has always received 
good treatment at the hands of the public, it considers 
the proper performance of this duty merely as the ful- 
fillment of its obligation to the public. 

The company has a General Service Department 
among whose duties are the reception and acknowledg- 
ment of complaints from customers and the institution 
of the proper steps to rectify them. However, good 
service, it is pointed out, should not be limited to this 
department but applies to every member of every 
department. Furthermore, the activity should not be 
limited to giving good service but must be extended 
to prevent bad service. This preventive work must 
start in the generating plant and with vigilance and 
vigor be carried through all of the other departments 
that have to do with the distribution of gas and elec- 
tricity, or with the installation and maintenance of 
appliances, or motors, which are eventually used by 
the customers in the application ‘of the energy which 
is created and distributed. 

In conclusion the article brings out very forcibly 
the reasons for giving good service. Primarily, there 
is no excuse for bad service and every reason for 
good service. It is easier to give good service, it is 
pleasanter to give good service and it is more profit- 
able to give good service, but, most important of all, 
it is a duty to give good service. 

Following the same idea of bettering its service 
the company started an advertising campaign in the 
leading papers of Baltimore to educate its present 
and prospective customers in the methods of securing 
good service and to gain their co-operation in the 
company’s sincere effort to give the best possible serv- 
ice. One of these advertisements is reproduced here- 
with. This idea, which has been adopted with great 
success by a number of central-station companies and 
which is rapidly spreading all over the country is to 
be greatly recommended. The frank publication of 
the policies, aims and methods. of public service com- 
panies will do much to gain the confidence and co- 
operation of the public and these are now recognized 
as the greatest asset any company can have. 


SERVICE IS BASIS OF PUBLIC UTILITY 
OPERATION. 





Keynote of Address by President Porter of Kansas City 
Light & Power Co. 


The belief that if Kansas City, Mo., is to grow 
industrially she must co-operate with those who bring 
and make business, caused the Chamber of Commerce 
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of that city to request J. F. Porter, president of the 
Kansas City Light & Power Co., to address that body 
recently and give the public a full conception of the 
prospective facilities of the company. He told in detail 
of the new power plant now under construction and 
of the amount of power which will be available and 
will be produced at a moderate cost. “The basis of 
utility operation,” he said, “is service. The better 
the service the lower the rate. Be sure when you 
criticise that the thing opposed is not some necessary 
step for economical and efficient service. The less 
friction there is in the working of a company, the 
easier and cheaper it is to give good and satisfactory 
service. Public officials are realizing this and are 
assisting rather than hampering corporations in im- 
provements required for better operations.” 





CATCHY BOOKLETS AND PHRASES STIM- 
ULATE APPLIANCE SALES. 





Chicago Central-Station Company Finds Public Favor Is 
Readily Developed in Appliances. 


The popularity of things electrical is based on 
merit and ordinarily needs little intensive boosting to 
stimulate sales. During a prolonged period of high 


prices and high living cost in general, it may be well 
to accelerate the sale and use of electrical appliances 
and thus increase the turnover of stocks purchased at 
above normal cost. 


This idea has been found of ad- 
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Catchy Cover of an Electric tron Booklet. 


vantage by the Commonwealth Edison Co., the large 
and aggressive central-station company of Chicago. 
Its sales of electrical appliances during the recent hol- 
idays and even during this month of January have 
exceeded all records. One of the reasons for this 


is the use of catchy phrases in newspaper advertising, 
on booklets, show-window display cards, etc. 


The 
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cover of a booklet on electric ironing is reproduced 
herewith. It is keeping before the public such ideas 
as “If it isn’t electrical, it isn’t modern,” “Electricity 
takes the work out of housework,” “Let the Electric 
Washer banish Blue Monday,” etc., that keep the pub- 
lic desire for electrical appliances keyed up to the 
buying point. Electrical dealers can get inspiration 
from the experiences of aggressive organizations like 
the one in question, which is doing its utmost to make 
Chicago the leading electrical city. 


CITIES SERVICE STOCKHOLDERS NUMBER 
OVER FIFTEEN THOUSAND. 


Some interesting figures relative to Cities Service 
Co. stockholders have been prepared by T. A. Wallace, 
head of the transfer department of Henry L. Doherty 
& Co. They show that on Nov. 15 last the number 
of stockholders was 15,031, a gain of nearly 3000 over 
the corresponding date of 1917. The figures on Nov. 
15 for the last four years were as follows: 1915, 
6287; 1916, 9505; 1917, 12,239; 1918, 15,031. 

The Cities Service Co. owns most of the smaller 
companies operated by Henry L. Doherty & Co. These 
smaller companies are scattered over the entire country 
and include in addition to numerous electric, gas, 
water and electric traction service companies, a num- 
ber of oil concerns. The rapid growth in the number 
of stockholders in this company is further evidence 
of the disposition of many of the larger public service 
corporations to dispose of their stock as far as possible 
among their customers. 








WATER PUMPED ELECTRICALLY SAVES 


MONEY FOR PUEBLO. 


At the South Side water works at Pueblo, Colo.. 
an electrically driven, direct-connected pump, of a 
capacity of 3,000,000 gallons daily was installed during 
the year 1918. The city is now preparing to instal] 
a second unit with 6,000,000 gallons daily capacity, 
and it is the intention of the trustees to electrify the 
entire pumping system during 1919. All of the energy 
is supplied by the Arkansas Valley Railway, Light 
& Power Co. The trustees estimate an annual saving 
of $10,000 when the plant is completely equipped for 
electrical operation. 








HIGHER RATES IN DENVER UPHELD. 


The Supreme Court of Colorado has declined by 
a vote of 5 to 2 to grant the application of the city 
attorney of Denver, James A. Marsh, for a writ of 
prohibition to prevent the Denver Gas & Electric Light 
Co. from collecting the higher rates recently auihor- 
ized by the Colorado State Public Utilities Com- 
mission. 

This decision is not a ruling upon the question of 
the Commission’s jurisdiction over public utilities in 
home-rule cities. It does, however, allow the Denver 
Gas & Electric Light Co. to maintain the present rates 
pending final decision. 








RECORD INCREASE OF ELECTRICAL 
CONNECTIONS. 


During the month of December, 1918, 86 new 
electric consumers were added to the lines of the San- 
dusky Gas & Electric Co., Sandusky, Ohio. This is 
the largest number of connections obtained in any 
one month in the history of the company. At the rate 
old houses are being wired, it will only be a 
matter of a few years when practically every residence 
in the community will be using electric service. 
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Coke as Fuel— Cost of rte Valves—Portable Outfit — 
Safety Rules — Uses of Reactance — Liquid Rheostats 


USING COKE IN POWER PLANTS. 


Results of Using Coke and Modified Equipment for It. 


There has been far too much prejudice in the past 
in connection with the burning of coke fuel. On a 
hand-fired boiler a distinct thermal advantage is ob- 
tained by using coke, since the hydrocarbon loss which 
immediately follows the firing of bituminous coal is 
absent. With many types of mechanically-fired boil- 
ers this advantage does not occur, but in both cases 
the use of coke fuel is limited by the quantity which 
can be consumed per hour on a given grate area and 
with a given draught. On many boilers where the 
draught is insufficient, steam jets have been applied 
with fairly satisfactory results, but in such cases it is 




















Partition Plate for Controlling Coke and Coal Fed to Stoker. 


very necessary to ascertain accurately the amount of 
steam used in producing this extra draught. 
Mechanical stokers have been designed or modified 
for burning coke with good results. Many plants are 
using coke mixed with coal in mixtures varying from 
5 to 50%, using for the purpose chain grates and 
underfeed stokers. The accompanying results were 
those obtained with coke as fuel, a two-thirds mixture : 


Coal. Coke and Coal. 
i 5g-in. to %-in. 


Draft, at uptake 

Fuel burnt per sq. ft. of — area per 
hour (Ib.) 

CO: (per cent) 

Excess air (per cent) 

Evaporation from and at 212°F. per Ib. 
GE Week ae Ghee CPR). nosvcvens cates 7 78 

Evaporation per sq. ft. of grate area 
per hour (Ib.) 202 to 234 


26 to 30 
10 to 12.5 
100 to 65 


The accompanying illustration shows a simple ar- 
rangement of a partition installed in the hopper of a 
chain grate stoker to permit feeding coke and coal to 
the grate in varying quantities. The hopper above the 
boiler is also partitioned, one section containing coal, 
the other coke. Another function of this baffle or 
plate is to feed the fuel on to the stoker in layers. 





COST OF LEAKY BLOW-OFF VALVES. 


Chart Showing Annual Cost of Fuel and Water Due to 
Leaky Valves. 


In aiming to bring about power plant economy, 
of which so much has been said until quite recently, 
the big and spectacular things are more likely to be 
attended to while the smaller, less conspicuous things 
are passed by without attention. However, the small 
things, each small individually, assume large propor- 
tions when the summation of their losses are capital- 
ized or taken over a long period, as for one year. 
Moreover, so many of the small wastes in a power 
plant—which are invisible frequently—exist for many 
hours per day, often all day, twenty-four hours a day: 
and these small losses can usually be reduced or pre- 
vented altogether with little trouble or expense, and 
when once remedied are remedied for a long time. 

One of the invisible nominally small losses is that 
due to leaky blow-off valves. This loss is often 
ignored, is supposed to be small, and is easily remedied. 
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Water Loss 12 Thousend Gallons per Month, 


Chart Showing Annual Cost in Dollars Due Loss of Water and 
Heat Through Leaky Blow-off Valves. 





The accompanying chart, gotten up by Yarnall-War- 
ing Co., gives the cost of leaky blow-off valves. This 
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cost is made up of two items, namely the cost of water 
lost through leakage and the cost of heating this water. 
The steam pressure is taken as 150 Ib. per sq. in. The 
loss is stated in the following table, for various size 
of leak holes: 


. 


Size of 
hole Loss in dollars per month 

in valve for water and coal 
1/32 in. $ 2.50 

1/16 in. 8.00 

1/8 in. 26.00 

1/4 in. 107.00 

3/8 in. 250.00 


\When installing boiler room instruments, modern 
efficient apparatus, cost accounting systems, etc., do 
not forget to repair any leaky valves or, wherever pos- 
sible, institute such valves as will not easily develop 
leaks under ordinary operating conditions for such 
leaks often prove very expensive. 





ELECTROSTATIC EFFECT DETERMINES 
TRANSFORMER CONNECTIONS. 


Ionized Air and Bombardment of Conductors by Dust 
Indicates Line Conductors. 


By H. M. Barton. 


The practical worker in criticising the college- 
trained man so often makes the statement that he is 
“not practical,” that he fails to apply the schooling 
he has obtained to practical workable things. Unfor- 
tunately this is often very true, until the college man 
has had time to realize that at school he is taught laws 
and their applications and that it is in applying them 
to the work on hand that he is able to prove whether 
his schooling has been of any real practical service to 
him or not. 

A recent instance is interesting as showing the way 
in which a law of science may be connected up to a 
practical application. In a large substation containing 
a number of 66,000-volt transformers the writer 
noticed that one conductor leading from one terminal 
of each transformer on the 66,000-volt side was a dark 
color, as if covered with dust. The conductors from 
the other terminal were clean, giving the appearance 
of being comparatively new metal. Aluminum was 
used. The transformers were connected in banks, 
each bank being connected in star on the high-voltage 
side and delta on the low-voltage side. It was the 
conductors connecting the. transformer terminal to 
the neutral of the “Y” or star that had the compara- 
tively clean, whereas the-conductors that were con- 
nected to the phase wires had a dirty, dusty ap- 
pearance. 

The explanation is simple. An electrostatic field 
is set up around a conductor above earth potential, 
the strength of this field tending to become greater 
the’ greater the potential difference between it and 
earth. Stresses are set up in these fields, causing an 
agitation of dust particles, ionization or electrification. 
The 66,000-volt conductors, raised 38,000 volts above 
ground, set up an electrostatic field that resulted in 
agitation of the dust particles in the station. These in 
their agitation bombarded the clean aluminum con- 
ductor, covering same with dirt and dust. The con- 





ductors on the earth #ide of the transformer terminals 
were not so dirtied because the potential of the con- 
ductor was that of earth hence no electrostatic field 
existed and no ionization of the ambient dir, therefore, 
occurred. 
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PORTABLE HOT-AIR MACHINE FOR DRY- 
ING OUT PURPOSES. 


Equipment Used by Georgia Railway and Power Com- 
pany for Drying Out Apparatus, Manholes, etc. 


A portable drying-out outfit built and used by the 
Georgia Railway and Power Co. is shown in the ac- 
companying illustration. This outfit is capable of 
delivering 1000 cu. ft. of free air per minute at a 
maximum temperature of 140° C, hence is intended 
for drying out purposes, such as large transformers, 




























Portable Drying-Out Unit Used by Georgia Railway and Power 
Co. for Drying Apparatus and Manholes. 


subway holes and manholes, conduit and duct lines, 
large generators or motors on the system of the 
Georgia Railway and Power Co. or those belonging 
to their customers and others. Another purpose for 
which this unit is used is to test lubricating oils that 
do not require chemical analysis. 

The portable hot-air or drying-out outfit is seen 
to be completely assembled ready for immediate use, 
because it often is required on short notice by the men 
installing station apparatus, underground lines and 
making customers’ repairs, etc. The motor and elec- 
tric heater are controlled by one switch, the motor 
starting at the same time the heater evolves heat, 
therefore, and vice versa. In this way the work of 
starting and stopping the unit is simplified, and the 
possibility of burning out the heating element is 
obviated. 





PERSONAL SAFETY AROUND THE BOILER 
ROOM. 


In a recent issue of the Au Sabie News appeared 
some good suggestions for the personal safety of the 
boiler room force. These suggestions were as 
follows : 


1. When working on underfeed stokers see that speed 
shaft clutches, dump plate levers and apron mechanism are 
marked with red “Danger” tags. Men working on extension 
grates, dump plates, or clinker grinders are likely to be 
seriously injured if the stokers are operated with the dump 
plates raised into position or aprons closed. 

2. When working in the path of the coal weigher, do not 
fail to notify the coal passer. Neglect to do this has resulted 
in fingers being badly crushed between weigher and track. 

3. Never work in same end of car-with coal crane bucket. 
A swiftly moving bucket is not readily: controlled, and a man 
stands chances of being seriously, if not fatally, injured. 

4, When working in combustion chamber, cleaning out 
superheated or blowing ashes, wear close fitting goggles 
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to protect the eyes from the fine dust, and respirators, if 
necessary, to protect the lungs. 

5. Ash men should guard against being burned on re- 
moving clinkers from ash hoppers; also, in dumping con- 
tents of ash car in water pit, to avoid being scalded. 

6. Only men properly instructed should dump coal cars. 
Serious accidents have occurred due to men being caught 
inder the car by pocket suddenly opening; or being hit by 
suddenly released coal, due to standing in unsafe positions. 

7. All extension cords must be inspected before using 
ind under no circumstances should metal sockets be used. 
‘ords in wet. drums should rest on dry boards. Too much 
caution cannot be exercised in inspecting extension cords 
since in the boiler room conditions are such in most instances, 
for serious if not fatal accidents occurring if defective cords 
are used. 

&. Be sure that all combustion ashes are wetted down 
and cooled sufficiently before removing same. In no case 
should a man go into a boiler to take out ashes unless there 
is another man within call. 

9, When placing or removing washers on lower ram 
‘onnecting rod of underfeed stokers, great care must be 
exercised not to get the fingers caught and crushed. Do 
not reach in blindly—see what you are doing. 

10. Great care must be used if working in underfeed 
stoker coal hoppers—otherwise a crushed foot will result. 

11. All boiler room men must be familiar with the opera- 
tion of the shifter lever of the underfeed stoker—so that in 
‘ase a man is caught the driving clutch can be thrown out 
vithout dangerous delay. 


CONTROLLING LARGE AMOUNTS OF 
POWER BY REACTANCE. 


Schedule Showing Utilization and Location of Reactance 
and Its Limitations. 


The installation of reactances for the protection of 
ipparatus from high-frequency or so-called lightning 
effects is very old. Of later application is that of 
protecting apparatus from heavy current rushes or 
limiting the flow of energy from one machine to an- 
other or one part of the system to another by the 
insertion of reactance. The more common instances 
of this are the reactances installed in generator leads, 
in sections of bus-bars to limit interchange of energy, 
ind in feeders. 

Reactances, ferric or air 


whether having cores, 





OF LARGE 


CONTROL 


Require ments 


To limit the area affected by a disturbance at any point 


ELECTRICAL 
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have a number of disadvantages—and limitations. 
They occupy space, they cost money, increase voltage 
drop, cause phase displacements, lower power-factor, 
and absorb energy. The accompanying schedule or 
table, from a paper read before the Institution of Elec- 
trical Engineers on the “Control of Large Amounts 
of Power,’ may be of interest, for it outlines 
various locations in the electric generating and trans- 
mission system where the reactance may be installed 
for the control of energy. This schedule also indi- 
cates the limitations and disadvantages of the reactance 
so installed. 





CONSIDERATIONS INVOLVING LIQUID 
RHEOSTATS. 


Liquid starters for the control of three-phase mo- 
tors in steel mills, coal docks and similar places have 
been used extensively. Although cheap, it occupies 
considerable space, needs little attention and has low 
cost for upkeep. It gives a form of control that is 
often very convenient, as for motor-generator-fly wheel 
sets used for hoisting where the “slip” of the induc- 
tion motor has to be varied to permit the momentum 
of the flywheel to come into play. 

However, the liquid rheostat sometimes gives 
trouble due to leakage of the electrolyte or change in 
its specific gravity. The type of starter having three 
separate tanks often gives trouble, owing to the elec- 
trolyte in the separate tanks differing in specified 
gravity. This has been due in some instances to a 
tank leaking and then being filled up with water, 
instead of the whole quantity of electrolyte being 
taken out or run off and made up to one strength and 
then refilled. It is generally thought that much better 
results can be obtained by using a single tank instead 
of three tanks, one for electrode, as the common elec- 
trolyte does not allow unbalanced rotor currents, with 
the result that better starting effort would be obtained 
and a greafer output to be obtained on the one-minute 
rating. 












Use oF REACTANCE. 


To limit the power concentrated at any point on a fault occurring. 


Characteristic. 


Wherever employed, reactance limits disturbance in all parts of the system beyond it, and tends to isolate disturbance 


from all parts nearer to the source of supply. 
Vecans 


A. Utilisation of Inherent Reactance-—Advantages: Sa 


ves cost of special reactances and does not add to resistance 


and gonsequent losses. 


Limitations : 


Where the load is at atf concentrated, 


cannot be carried far 


enough for economical reasons. 


B. Utilisation Artificial Reactance.—Advantages : 
Limitations : 
VUethod of Employing Reactance in General. 
1. Reactance in series —Advantages: Easy to apply. 
Limitations : 

IT. Reactance in Parallel_—Advantages: 
(Sectionalizing or in- with voltage regulation. 
terconnecting) Limitations : 
regulation maintained. 

Vethods of Employing Reactance in Series. 
(a) In Generator—Advantages: Cheaper. 
Limitations : 
and feeder reactances. 
(b) Added to Generator.—Advantages : 
Limitations : 


Requires sectionalizing of distributing system. 


Consideration of design of machine. 


Can be located where most effective. 
Must not interfere with regulation. 


Carries total load fed to part protected. 
Carries only portion of load transferred. Wastes less energy. 


Interferes less 


Is not sufficient alone if good 


Does not hinder voltage control under normal conditions. 


Must not swamp isolating effect of bus-bar 


Limits current which can flow into faulty machine. 
Increased cost and space required. 


Must not swamp isolating effect of 


bus-bar and feeder reactances. 


(c) In Feeder—Advantages: 

Limitations : 
(d) In Group of Feeders—Advantages: 
Limitations : 





Gives best protection to rest of system. 

Interferes most with voltage on part protected. 
Minimum number of reactances required. Protects feeder switchgear. 
Involves several feeders where fault in one 
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ATTACHING CONDUCTORS TO FISHING 
WIRES AND PULLING-IN LINES. 


Method of Coupling Small and Medium-Sized Wires to 
Fishing Tape and Rope Pulling-in Lines. 


By TERRELL CROFT. 


[This is the second of three articles that discuss the 
rent methods of connecting the fishing or pulling-in 
cans to the wires to be pulled into a conduit system. These 
irticles are practically a continuation of the series of seven 
articles on fishing conduit by this well known author that 
were published tn the ExectricaL Review of Aug. 24 to 
. 5, 1918. The increasing importance of conduit work 
nd the dearth of information available on this subject 
uld make these articles of interest to contractors and 
tricians.| 


In Disposing the Outer Braid Covering on Twin 
lire so That the Wire Will Pull in Readily the pro- 
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Bunched Outer 


4.—Showing How Outer Braid May “Bunch Up” on the 
Outside of Twin Wire. 


cedure diagrammed in Figs. 5 and 6 may be followed 
lt sometimes occurs, unless proper precautions afe 
taken, that the outer braid will, on the conductors 
being pulled in, slide back and form an obstructing 
bunch around the conductors as shown in Fig. 4. Such 
difficulties may be avoided if the outer braid is first 
ripped longitudinally with a knife (Fig. 5) and then 
iided back as shown in Fig. 6. Where this is done 
t may be unnecessary to serve a tape covering over 
the attachment. 
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Stripped Off 


Fig. 5.—Outer Braid of Twin Wire Stripped Off. 


A Method of Attaching a Rope Pulling-in Line to 

a Steel Fishing Wire is delineated in Fig. 7. If the 

conduit has been fished with a steel-ribbon fishing wire 

and conductors larger than No. 12 are to be hauled in, 

it is best to use a drawing-in line and to pull it in 
(Copyright 1918,-all rights reserved by the author.) 


Folded Back 
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Rubber - Insulated 
Conductors 


Fig. 6.—Outer Braid Folded Back. 


Second Croft Article on Pulling in Wires—Charging Cir- 
cuit Release— Court Holds Enforcement of Code Illegal 


with the fishing wire, rather than to attempt to pull in 
the conductors directly with the fishing wire, for the 
reasons hereinbefore outlined. The fishing ribbon R 
(Fig. 7) is made fast to the pulling-in line L by in- 
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Fig. 7.—Showing How Fishing Ribbon or Wire May Be At- 
tached to Rope Pulling-in Line. 


serting it through a slit which has been cut in the rope 
at H. A serving C of small diameter copper wire 
is made around the free ends of the fishing wire. Then 
the entire attachment is covered with friction tape as 
shown in Fig. 1 (here produced for convenience) so 
that it forms a conical wedge. Frequently rope pull- 






_ Steel Fishing Ribbon 








Te 
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Friction Tape Pulling : ir: Line 
Servire 
Fig. 1.—Taped Over Attachment of Fishing Ribbon to Rope 


Pulling-in Line So as to Present Gradual Taper. 





ing-in lines have loops braided in each of their ends. 
Into one of these loops the fish wire used for drawing 
in the pulling-in line, or the conductors which are to 
one of the conductors C, is passed through a slit S 
be pulled into the conduit with the pulling-in line, can 
be attached. Sash cord makes good pulling-in lines. 
In Attaching Two Medium-Sized Conductors to a 
Rope Pulling-in Line Which Has no Loop in Its End 
the method of Fig. 8 can be used. The bared end of 


Copper Conductor Rope Pulling- 


of One Wire~.. 












/Conduc tor Passes 
'. Through Slit in 
--Rope Here 





pam wre: Copper Conductor. : 
C of Other Wire--- 


Fig. 8.—Attachment of Two Solid Copper Conductors to Rope 
Pulling-in Line. 


cut in the rope and is made up about the end of the 
rope as suggested. Then the bared end of the other 
conductor C, is made up around C, as shown. To 
complete, serve with friction tape. All of the com- 
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Fig. 9.—Attachment of Two Medium-Sized Stranded Conductors 
to Rope Drawing-in Line. (Before Taping.) 
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ponents should be so disposed that the attachment will 
taper from the rope toward the conductors. This may 
be effected by filling the low places in with friction 
tape similarly to Fig. 1. 

In Attaching Medium-Sized Stranded Conductors 
to the Loop in the End of a Rope Pulling-in Line, 
short links L, and L, (Fig. 9) can be used for fasten- 
ing the conductors C, and C,.. These iron-wire links 
are threaded through holes, punched through C, and 


ne Stranded 





Wire 

n Should! be 

h Tape Before 
Fig. 10.—Same Attachment Shown in Fig. 9 Partly Taped Over. 
C, with a nail. Fig. 10 shows the attachment partially 
taped. The completed attachment should be entirely 
taped over, about as suggested in Fig. 1. 

(To be continued.) 


SUGGESTION FOR THREADING CONDUIT. 


By J. A. WEAVER. 


In threading conduit it often happens that when 
starting a die it will not take hold due to an uneven 
end or some other such reason but will strip the first 
few threads and chew up the end of conduit so that no 
matter how much pressure is used on the die stock, 
the die will not start. When this happens on a length 
of conduit that has already been cut to exact length 
and which therefore will not permit the stripped por- 
tion to be cut off, the trouble can be quickly overcome 
by the following method: 

[f the end of conduit is upset by hammering so that 
a burr is raised on its surface, this burr will enable 
the die to take hold easily and complete the thread. 
Of course, the burr on the inside of conduit should be 
removed with a burring reamer, file or the nose of a 
pliers immediately, for if it is left on the conduit it 
will be very apt to cut into the insulation of the wire 
when it is pulled in. 


CHARGING CIRCUIT. 


By Harry DEAN. 


In many plants using electric tractors the question 
of charging the batteries of these vehicles is a promi- 
nent one. Usually this charging is done at night as 
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Method of Connecting Unused Direct-Current Starter as Release 
in Battery-Charging Circuit. 


the tractors are in constant demand during the day. 
This work of course is commonly done by experienced 
men but when only one tractor is used the battery- 
charging cost, if a special man must be detailed to do 


ELECTRICAL 


REVIEW Vol. 74.—No. 3. 


this work, is excessive. For this reason this work 
is often left to the watchman or guard to perform. 
Although the results obtained are often far from sat- 
isfactory, one difficulty at least may be cheaply elim- 
inated by using the following method which was 
brought out in a small plant using one tractor. 

In this plant it was found necessary to charge the 
battery at night using inexperienced help. The great- 
est difficulty encountered was the fact that these em- 
ployes when shutting-down the generator, after the 
battery was charged, neglected to disconnect the bat- 
tery circuit from the generator. In addition to run- 
ning the battery down this method also reversed the 
polarity of the generator. To combat this difficulty the 
face plate of an old d.-c. starter was connected in 
series in the battery line as shown in the illustration. 
The magnet was re-wound with 48 turns of No. 6 
magnet wire and also put in series with the line. Now, 
whenever the motor-generator is shut down the 
handle will automatically return to the off position. 
It was found that 20 amp. were necessary to hold the 
arm in the charging position. 


KANSAS COURT FAILS TO LEGALIZE NA- 
TIONAL ELECTRICAL CODE. 


Decision in Appealed Case Finds Legislature Cannot 
Make Code a Part of the Law. 


A Kansas court has decided that the law of Kan- 
sas compelling owners to wire their houses according 
to the National Electrical Code and making it a penal 
offense if they do not, is invalid. The case came up 
when L. M. Crawford of the Grand Theater, Topeka, 
Kans., was charged with such a misdemeanor. The 
lower court decided in his favor and Justice Dawson 
confirmed that decision in an appeal case. He stated 
that the Legislature had no authority to delegate 
power to any person or association to make obligatory 
rules with regard to the care and management of 
property, nor to make it a misdemeanor to neglect 
their instructions. In rendering his decision Justice 
Dawson was caustic in his remarks concerning the 
Legislature and held that it would keep a man busy 
following the changes in the Code, so that after wir- 
ing his house according to specifications one day he 
might the next be called upon to do it over again. 

This case seems to be a novel one and apparently 
arises from the law making compliance with the Code 
mandatory. In cities and districts where the City 
Council or a municipal department, board or com- 
mission is authorized to make rules for the installa- 
tion of electrical equipment and circuits, no trouble 
is experienced in making these rules conform with 
the National Electrical Code or bodily include the lat- 
ter, the rules being revised every few years to cor- 
respond with revised editions of the Code necessi- 
tated by the advance of scientific knowledge of elec- 
tricity and progress of the electrical arts. In all prob- 
ability the case was not fully presented to the courts 
in question, which would not have indulged in caustic 
remarks if informed of the high regard in which the 
National Electrical Code is held by the public as well 
as by all electrical and insurance interests wherever 
the Code is fully applied. Furthermore, there is 
nothing in the Code to indicate that changes in it 
necessitate changes in existing wiring and even in 
cities having a reinspection system to keep the wiring 
in good condition such changes are not required unless 
the wiring has become so deteriorated as to constitute 
a hazard. 
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QUESTIONS AND ANSWERS 














All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 
mitted preferably uathin eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published. 


Questions, 


No. 450.—MEANING oF “NEw INSTALLATIONS.”—A dis- 
cussion has arisen as to the meaning of the words “new 
installation” in the ordinance defining the authority of the 
inspector of wires of the city of Fall River, Mass. Section 
2 (b) of this ordinance says: 

“New installations shall not be connected with the 
source of the electrical supply until the inspector of wires 
passes its system of wiring as safe.” 

Does this refer to any wiring which may be done when a 
meter is already installed (such as installing one light in 
addition to 10 lights which were installed at some previous 
time) or an installation which has no meter in place and 
where it will be necessary to install a meter to deliver cur- 
rent to the system of wiring? What is the ruling on this 
in other cities?>—M. T. A., Fall River, Mass. 


No. 451.—GrounpING oF Drrect-Current Circuits.—Why 
is the number of circuit grounds on direct-current systems 
restricted in the new rules 15Ab and 15Ab of the National 
Electrical Code? The former requires a ground on the neutral 
of three-wire systems at one or more supply stations, but 
not at individual services or within buildings served; the 
second rule provides for a ground on two-wire systems at 


one station only. It seems to me that the more grounds 
there are the more perfect is the protection that is afforded. — 
H. J. N., Milwaukee, Wis. 


No. 452.— REQUIREMENT OF ENCLOSED KNIFE SwITCHES.— 
In how many cities and in what large cities is there a 
municipal or other regulation requiring the use of enclosed 
knife switches for motor or other heavy circuits or prohib- 
iting use of open knife switches for such purposes ?—T. B. A., 
New York, N. Y. 


Answers. 


No. 446.—Lamp-Lire Recorp SystemM.—Where it is im- 
possible to mount lamps out of reach or to employ locking 
sockets and etched bulbs to prevent or deter theft, what 
means are taken to secure record of breakage and length of 
time lamps remain in sockets, or electrical life? Is it practi- 
cal to use corresponding socket and lamp numbers or labels? 
—M. K., New ¥ork City. 

Answer A.—In but one case which ‘I recall was a 
labeling system used in order to ascertain the length 
of electrical life of incandescent lamps in a large plant. 
In this incident, each lamp intended for use in certain 
buildings of the plant was labeled by means of a 
small sticker put on close to the stub. When a lamp 
required replacing, the date was marked upon this 
label and then covered with a thin coat of shellac for 
protection. The electrician in charge of the building 
made record in a record book regarding both the new 
and the old lamp. The length of life of various lamps 
could then be had at any time through reference to 
this book. This particular case was not, however, 
to secure the record of the loss of lamps through theft, 
but rather to obtain, through a series of exhaustive 
tests, the proper method of suspending lamps to with- 
stand the excessive vibration of heavy machinery. 
In the case in hand, an intricate problem is _pre- 
sented through the inability to use any means of pro- 
tection from breakage or theft. The above-mentioned 
system would be of service in this case—but the pres- 
ence of a label would hardly prevent the removal of 
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the lamp by unauthorized persons. If the use of lock- 
ing lamp guards is not prohibited, these might be 
recommended for thorough protection of the lamp.— 
W. F. P., Atlantic, Mass. 

Answer B.—In keeping a record of lamp life we 
have found it nearly impossible to keep a record of 
each individual lamp and so we now use the following 
method to ascertain average lamp life. We attach 
stickers of thin paper, using shellac, to about 15 lamps, 
put a number on the paper and cover with shellac. We 
then install the lamps in a place where they are not 
likely to be disturbed and where we know approxi- 
mately the length of hours burned per day. Then 
by keeping a record of the date given out and the date 
returned we know approximately the hours of lamp 
life. As a further check we sometimes take the num- 
ber of lamps used in a room or in the whole plant and 
estimate the number of hours that each lamp or group 
of lamps is used for a certain period. Add up the 
hours to get total lamp-hours and divide by the average 
number of hours burned by test lamps. This will give 
about the number of lamps you should be using and 
serves as a rough check on abnormal renewals caused 
by high voltage, theft, or careless breakage.—A. S. N., 
Plymouth, Mass. 





No. 447.—Putirnc 1n Heavy Casre.—In pulling in some 
500,000-cir. mil cables into conduit we have not been able to 
make a good fastening that will hold between the pulling-in 
rope and the cable. Will some electrician who has had 
considerable experience in this line of work advise through 
ELECTRICAL REVIEW how such a connection can be made satis- 
factorily ?>—-R. B., Kankakee, III. 

[Answers A, B and C published in ELectrRIcAL 
Review of Dec. 28, 1918. Also see articles by Terrell 
Croft on “Attaching Conductors to Fishing Wires 
and Pulling-in Lines”, in ELecrricaL Review, Jan. 
II, 1919, and in this issue ——Ed. ] 

Answer D.—The sketch herewith shows one of 
the methods I have frequently used and the one I find 
to be best. The holes are made in the rope for the 
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No. 447.—A Method for Attaching Pulling-in Line to Cable. 

















wire by driving a nail through it. Two loops will 
answer the purpose all right. The cable wires are 
then put through and twisted around as shown and 
then soldered. The connection is then taped and 
before pulling in if a little soapstone powder is rubbed 
on the tape it will help greatly. If there are any 
bends in the conduit it will be advisable to let the 
cable run through soapstone powder held in the hand. 
Make it a practice not to jerk on the pulling rope if 
it should get stuck; a steady pull will always be found 
the best. Try to have connection not any larger than 
the outside diameter of the cable if possible—A. G., 
Ansonia, Conn. 


No. 448.—Wuat Is an AccessisLe Attic ?—What is the 
real meaning of the term “accessible attic,” which occurs in 
National Electrical Code Rule 28g? This rule states that 
junction boxes are considered accessible “when installed in 
an attic that has sufficient headroom but which is reached 
only by a portable ladder: and permanent hatch.” What 
would be deemed “sufficient headroom”? Would a- space 


having a vertical clearance of 2% or 3 ft. in a reinforced 
concrete building, space being entered by manholes located 
in the floor, be considered an accessible attic, and could junc- 
tion and pull boxes not opening on the outside be installed 
in such an attic without violating the intent of the Code 
rule?—D. A. T., Cincinnati, Ohio. 
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Answer A.—An “accessible attic” is that space, 
directly below the roof of a’building, to which access 
is had by means of a permanent hatch, window or 
small door. Interpretation of “sufficient headroom” 
may vary with the local inspection departments, but 
I have personally installed pull and junction boxes 
in such attics which have had but 18 or 20 in. of 
headroom. This height in this particular case was 
considered as sufficient. The space in question can 
hardly be considered as an attic—since it is entered 
from the top—but there can be no objection to in- 
stalling boxes in such a place as long as it has a 
vertical height of from 2% to 3 ft. It will probably 
be necessary to keep the manholes clear of material 
at all times, as the storing of such in their close 
vicinity would possibly interfere with the “accessi- 
bility” of the place—W. F. P., Atlantic, Mass. 

Answer B.—The first sentence in this rule says 
that “Junction boxes must always be installed in such 
a manner as to be accessible . . .” This is the key- 
note of the rule. Such boxes must be accessible not 
only for making junctions or taps, but for inspection 
and reinspection. An improperly made tap in an in- 
accessible box is likely to cause a hazard. If inspec- 
tion is rendered difficult by comparative inaccessibility 
of the box, it is possible that it may be negligently 
overlooked. The local inspector will be the final judge 
of what amount of headroom he will require for get- 
ting at the box without great discomfort. I should 
say that not less than 2% or 3 ft. would be needed to 
reach the box on hands and knees. Less headroom 
than that would require the inspector to crawl into the 
attic flat on his belly. This is not only uncomfortable 
for the inspector but also for the wireman, and the 
latter would have difficulty in making a good job of 
splicing in the box under such circumstances. Less 
than 2% ft. would not be considered “accessible” in 
my opinion.—C. T. J., Chicago, Il. 

Answer C.—The real meaning of accessible attic 
depends, of course, on the local inspector. In any 
case it should mean that the junction boxes would be 
considered as in an accessible attic if the attic were 
high and large enough to allow conductors to be prop- 
erly pulled in without danger. For small cable 2% to 
3 ft. vertical clearance would prove sufficient, but not 
so if the cables were large. However, the dividing 
line is not sharp and the local inspection bureau should 
be consulted in all cases if there is doubt—H. E. W.., 
Chicago, Ill. 





No. 449.—Wrre For Fisuinc.—Is flat steel wire much 
better for fishing conduits than round wire? We do not do 
very much conduit work here and have been using round 
galvanized steel wire and have gotten along all right. If the 
flat or ribbon wire is better, why is it better and what size 
should I buy for ™%-in. conduit?—T. A. N., Cheyenne, Wyo. 


Flat steel fish-tapes are of greater advantage than 
round steel wire, due to the fact that they are highly 
tempered and can be shoved a greater distance with- 
out bending or kinking. In the case of a run of con- 
duit where there are a number of elbows, and the run 
is fairly long, a steel tape can be inserted from each 
end, and with hooks bent on the ends of same, they 
can be made to engage each other by giving the tape 
a turn or two from one end. Another advantage is 
that in the absence of a helper, when fishing from out- 
let to outlet on ceiling work, the tape can be given a 
circular bend on-the end and so inserted in the con- 
duit, that when the tape is pushed through it will be 
found that instead of the tape striking the edge of the 
outlet and sticking there it, will clear the edge of the 
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outlet, thus enabling one man to get along very easily. 
For %4-in. conduit, %-in. wide, No. 19 B & S gauge 
tape is sufficient. These tapes can also be obtained in 
sizes of 3/16 and % in. No. 19 B & S gauge, and in 
standard lengths of 50, 75, 100, 125, 150 and 200 ft.— 
J. H. L., North Cambridge, Mass. 





THE EDISON PIONEERS. 





Organization of the Men Connected With Thomas A. 
Edison in Invention and Development Prior to 1886. 


An organization was effected in 1918 known -as 
Edison Pioneers, the object of which is to bring to- 
gether the men who were associated with Thomas A. 
Edison in his earlier work of invention and experi- 
mentation and to perpetuate the memories of those 
pioneer days. The membership of the Edison Pioneers 
is limited to persons associated with Mr. Edison or 
connected with his work prior to and inclusive of the 
year 1885. The officers of this association are as 
follows: 

President, Francis R. Upton. 

Vice-presidents, S. Z. Mitchell and T. Commerford 
Martin. 

Historian, William H. Meadowcroft. 

Treasurer, Frederick A. Scheffler. 

Secretary, Robert T. Lozier, 32 West 4oth street, 
New York. 

Among the membership, comprising about one 
hundred persons, are the following well-known elec- 
trical men, in addition to the officers named: Dr. Ed- 
ward G. Acheson, W. S. Andrews, John I. Beggs, C. 
A. Benton, C. S. Bradley, Col. H. M. Byllesby, Charles 
L. Edgar, Charles L. Eidlitz, W. E. Gilmore, Edwin 
T. Greenfield, John W. Howell, Wm. J. Hammer, F. 
S. Hastings, Samuel Insull, Alfred W. Kiddle, J. W. 
Lieb, Geo. F. Morrison, Frederic Nicholls, John G. 
Ott, Charles R. Price, Louis Rau, Frederick Sargent, 
Charles Wirt, Edwin R. Weeks and Dr. S. S. Wheeler. 





PROPOSED RATE CHANGES MUST BE 
CONSPICUOUSLY POSTED. 


In a decision of the Public Service Commission of 
Pennsylvania it was held that any changes of rates, 
after being authorized by the Commission, must be 
conspicuously posted in a manner that shall plainly 
state the exact changes proposed, whether they are an 
increase or decrease, and when the proposed changes 
are to become effective. The question arose because 
a power company had posted an increased rate sched- 
ule in its private office, but this was not readily acces- 
sible to its customers. Although the higher rates had 
been approved, the Commission held that insufficient 
notice had been given to the patrons and therefor« 
ordered it to restore its former rate schedule. 





CORRECTION. 


In the Questions and Answers section that ap- 
peared in the Evecrricat Review of Nov. 2, 1918, 
page 700, there were published three answers to Ques- 
tion No. 437 on the protection of insulation of trolley 
feeders. In the sixth line from the end of the second 
answer appeared the clause, “being sewed or wound 
with sewing-twine,” instead of “being served or wound 
with serving-twine.” This typographical error, over- 
looked on the page proof, has been called to our atten- 
tion by W. F. Perry, of Atlantic, Mass., who submit- 
ted the answer.—[Ed.] 
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New Appliances 
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New Electric Soldering Iron Used for Soldering .Bread 
Cans—New Departure in Design of Portable Lamp Guards 


New Electric Can-Soldering Iron. 


Several months ago a large biscuit 
manufacturer was pressed to meet the 
Government’s schedule of hard bread 
which he was supplying. The difficulty 
lay not in producing the bread, but in 


soldering the tin containers for the 
loaves. This hard bread is packed in 
small square tin cans and in order to 
expedite the soldering of the tops the 
manufacturer mounted approximately 


150 standard soldering irons in a hori- 
zontal position, along a work bench 
ind instead of the usual type of tip 
he mounted a large steel square cross- 
head or clamp on the threaded stud at 

end of the iron body, and under this 











Electric Can-Soldering Iron for Sealing Cans 


e placed a piece “of bar copper ver- 
tically at the end of the iron. The cans 
were soldered by placing them against 
this piece of copper bar. However, 


so much heat was dissipated between 
the heating element and the point of 
contact with the can that the oper- 
ators could not maintain any speed at 
soldering. 


The manufacturer then 








wrapped the body of the iron with as- 


bestos, which increased the temperature ° 


at the tip but shortened the life of the 
iron. As the irons burned out he sent 
them back to the manufacturer for re- 
pairs. Having such an unusual number 
of irons coming in for repairs caused 
the manufacturer, the Cutler-Hammer 
Manufacturing Co., Milwaukee and 
New York, to investigate the condi- 
tions under which the irons were be- 
ing used. 

The result was the special can-solder- 
ing iron shown in the accompanying 
illustration. It consists of a pair of 
heating units which are insulated with 
mica and then covered by a steel jacket 
which is pressed into close contact with 
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Containing Hard Bread. 


the mica by hydraulic pressure. The 
heating units are placed on either side 
of a piece of bar copper and gripped 
between two iron plates forming a 
clamp for the bar copper. A suitable 
bracket for mounting the iron vertically 
is also fastened to the clamps. The 
coppet bar used is from 1 to 1% in. 
wide and from % to % in. thick. The 


two heating units work independently 
of each other and in case of a burnout 
may be renewed separately. These 
units have been manufactured by the 
Cutler-Hammer company for some time 
and are known as type “H” units; how- 
ever, for the can-soldering appliance 
a modified construction is used to pro- 
vide the proper protection against the 
fumes of the soldering flux, which in 
some cases is killed muriatic acid. The 
flat copper bar conducts the heat rap- 
idly from the two flat heating units 
and a very small percentage of the heat 
is lost by radiation or convection. Tests 
have shown that this new iron with a 
rating of 200 to 225 watts is capable of 
doing as much work per hour as a 400- 
watt standard soldering iron. The new 
iron is designed for mounting on the 
bench, but it is possible to furnish a 
special handle so it can be used as a 
hand tool if desired. Using this iron, 
150 operators averaged 1000 cans per 
day each, which was considerably in 
excess of the number they were able to 
do with any other method. 


New Feature in Portable Lamp 
Guards. 


A new departure in portable lamp 
guards is shown in the accompanying 
illustration of the Flexco split handle, 
which can be quickly attached to the 
Flexco expanded steel lamp guards 
made by the Flexible Steel Lacing Co., 
Chicago. 

This portable device successfully fills 
a demand for a substantial handle 





Fliexco Split-Handle Lamp Guard and 
View Showing Method of Applying It. 


guard which does not need to be wired. 
The halves of the guard, including the 
handle itself, open wide from the hinge 
at the bottom of the guard and can in- 
stantly be closed and locked around the 
socket at the end of any extension cord. 
The cord itself runs through grooves 
in the handle. 

The convenience of this new product 
will be appreciated by the motorist in 
his garage as well as in every factory, 
mill or warehouse, because it permits 
a light to be safely carried to dark cor- 
ners. Fire danger is avoided and lamp 


users readily perceive the advantage 
and economy of the guard, as its mod- 
est cost is quickly repaid through pre- 
vention of lamp breakage. 
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Latest Approved Fittings 





NO 


Conduit Boxes — Marine.— Benja- 
min Electric Manufacturing Co., 120- 
28 South Sangamon street, Chicago, 
Il. 

“Benjamin.” Catalog Nos. 6900-03 
inclusive, 6908-11 inclusive, 6913. 

With cover and gasket. Catalog 
Nos. 6700-03 inclusive, 6705. 

Boxes, complete with connecting 
block, Catalog Nos. 6706-07. 

Covers, Catalog Nos. 6920-24 in- 
clusive, 6926-27, 6930, 6931, 6946. 

Gaskets, Catalog Nos. 6945, 6947-49 
inclusive 

Listed Oct. 28, 1918. 
Current Taps—The Arrow Elec- 
tric Co., Hartford, Conn. 

“Arrow E.” Series or multiple 
types, Catalog Nos. Ra, RB, RE, 
RG; adapters, standard to Edison, 
Catalog Nos. RC, RG. 

Listed Nov. 15, 1918. 


Current Taps.—The Bryant Elec- 
tric Co., Bridgeport, Conn. 

“Bryant” or Perkins.” 
type. 

Keyless. 660 watts, 250 volts, 
log Nos. KH, MH. 

Listed Sept. 13, 1918. 


Multiple 


Cata- 


Taps.—The Cutler-Ham- 
Milwaukee, 


Current 1¢ 
mer Manufacturing Co., 


is. 

“C-H.” Multiple type, keyless, 660 
watts, 250 volts, Catalog Nos. 7770, 
7771 (has cap. 7702). . 

Listed Sept. 11, 1918. 


Fixtures—Marine.—Beniamin Elec- 
tric Manufacturing Co., 120-28 South 
Sangamon street, Chicago, III. 

“Benjamin.” Bulkhead, deck, wall 
and portable fixtures. Catalog Nos. 
6800-03 inclusive, 6810-17 inclusive, 
6820-27 inclusive, 6830-33 inclusive. 

Portables, Catalog Nos. 6840-41. 

‘Listed Oct. 28, 1918. 


Ground Clamps.—Charles M. Rose 
Co.. 136 Prince street, New York, 
N. Y 


“Xtender.” Copper strap having 
same section as clamp and punched 
rivet for attachment thereto in ex- 
tending length of clamp for use with 
larger conduit. 

Listed Oct. 3, 1918. 


Heaters — Cooking Appliances. — 
— Stove & Range Co., Kokomo, 
nd. 

Ranges, hot plates and ovens, 10,- 
000 watts or less, 110-220 volts. 
Tvpe D-2. 


Listed Sept. 25, 1918. 


Heaters—Electric Hot-Pad.—Hot- 
point Division, Edison Electric Ap- 
pliance Co., Inc., Ontario, Cal. 

“Safety Comfo” heating pads con- 
sisting either of a flat round rigid 
aluminum enclosure or flexible hinged 
metal unit casing containing heating 
element in series with a thermostat 
adjustable between certain limits 





The electrical fittings listed and 
described in this department have 
been approved by the Under- 
writers’ Laboratories, Incorporat- 
ed, after examination and tests 
conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 











from outside; and automatic enclosed 
fusible cutout which operates in event 
of possible overheating. 

“Hotpoint,” 100-125 volts, 40 watts, 
Catalog No. 50151. 

Listed Sept. 25, 1918. 


Motion-Picture Machines.—Enter- 
price Optical Manufacturing Co., 564 
West Randolph street, Chicago, IIl. 

“De Luxe” motor-operated type, 
provided with complete film en- 
closure from magazine to magazine, 
55 amperes, 110 volts, Catalog No. 
1002-E. 

Equipped with special 1/6 hp., 125- 
volt mtors, supplied by Enterprise 
Optical Manufacturing Co., and ex- 
pressly accepted for the purpose. 

Listed Nov. 15, 1918. 


Outlet Bushings—Multi Electrical 
Manufacturing Co., 703 Fulton street, 
Chicago, III. 

“Powerlet” bushings made of cast 
iron and threaded for connection to 
rigid conduit with porcelain cover 
having outlets for conductors. 

Straight, Type A; 45°, Type B. 

Listed Oct. 12, 1918. 


Picture-Machine Appliances—Reel 
Indicator.—E. W. Hulett, 4831 North 
Claremont avenue, Chicago, III. 

“Hulett.” Device designed to ring 
gong as signal that reel from which 
film is being unwound is _ nearly 
empty. 

Listed Sept. 13, 1918. 


Receptacles for Attachment Plugs, 
and Plugs.—The Bryant Electric Co., 
Bridgeport, Conn. 

“Bryant” or “Perkins” Spartan. 660 
watts, 250 volts, Adapter, Edison to 
Sparton, Catalo 8. 

10 amperes, 2 volts, Cat. No. 112. 

Listed Sept. 13, 1918. 


yam ee Medium - Base — Ma- 
rine—Benjamin Electric Manufac- 
turing Co., 120-28 South Sangamon 
street, Chicago, Til. 

“Benjamin.” Composition base. 

Key, 660 watts, 250 volts, Catalog 
Nos. 6966-69 inclusive, G6966-67. 

Keyless, Catalo Nos. 6760-61, 
6956-60 inclusive, 6980-81, 6986, G6956- 
58 inclusive, G6986. ° 

Keyless, combined with connecting 
block, Catalog Nos. 6961-64 inclusive, 
G6961, G6963. 

“Benjamin,” non-watertight. 

Key, receptacle complete with box 
and cover, Catalog Nos. 6776-77. 


Keyless, receptacle complete with 
box and cover, Catalog Nos. 6774- 75, 
6780-81. 

Listed Oct. 28, 1918. 

Rosettes, Fuseless—Pass & Sey- 
mour, Inc., Solvay,- N 

“ S.,” 3 amperes, 
Catalog No. 745. 

Rosettes with pull-socket mechan- 
isms, 3 amperes, 125 volts, 1 ampere, 
250 volts, Catalog No. 740. 

Listed Aug. 15, 1918. 


250 volts, 


Signal Appliances, Miscellaneous.— 
The Autocall Co., Shelby, Ohio. 

Alarm Box, Type M. 

Listed Dec. 31, 1918. 


Sockets, Medium-Base. — Trenton 
Electric & Conduit Co., Trenton, N. J. 
ie ae Co.” Weatherproof. 
Composition, keyless, Catalog No. 


Listed Sept. 13, 1918. 


Sockets, Medium-Base.—Wirt Co., 
Armat and Lena streets, ° German- 
town, Pa. 

“Dimalite.” Extension sockets with 
two pull chains, 25 watts, 125 volts, 


Fig. 32. 
Listed Sept. 11, 1918. 


Switches, Automatic, Pressure- 
Operated Type.—The Cutler-Ham- 
mer Manufacturing Co., Milwaukee, 
Wis. 

“C-H” automatic switch, consisting 
of contacts operated by springs and 
levers actuated by pressure variation 
on diaphragm within chambers at- 
tached to switch base; designed to 
automatically control apparatus for 
maintaining desired pressure. 1% hp., 
i110 volts; % hp., 220-550 volts; Bul- 
letin Nos. 10001, 10005. 1 to 5 hp., 
550 volts or less, Bulletin No. 10003. 

“C-H” automatic switch, consisting 
of contacts operated by float, actu- 
ated by variation of liquid level in 
tank, designed to automatically con- 
trol apparatus for maintaining desired 
water level. % hp., 110 volts; % hp., 
220-550 volts; Bulletin No. 10031. 

Listed Nov. 18, 1918. 


Switches, Automatic, 
Operated .Type.—General 
Co., Fort Wayne, Ind. 

Automatic switch, consisting of 
copper contacts operated by springs 
and levers, actuated by pressure va- 
riations on diaphragm within cham- 
bers attached to switch base; de- 
signed to automatically control ap- 
paratus for maintaining desired air 
pressure. 

10 amperes, 250 volts. 
125 volts. Type CR-2925 

Listed Dec. 3, 1918. 


Switches, Knife—The 
Electric Manufacturing Co., 
ville, Conn. 

Sheet-metal boxes with combina- 
tion switches and cutouts. Catalog 
Nos. 31. 

Listed Oct. 8, 1918. 


Pressure- 
Electric 


20 amperes, 


Trumbull 
Plain- 
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Conlon Electric Washer to Erect New Factory—Housing 
Development at South Philadelphia — Special Literature 


American Conduit ‘Manufacturing 
Co., with general office and factory at 
New Kensington, Pa., announces the 
appointment cf R. S. Wakefield as its 
representative for the sale of rigid 
conduit in the states of Texas and 
Oklahoma. Mr. Wakefield will make 
his headquarters at 1312 Great South- 
ern Life building, Dallas, Tex. 


The Pacific Coast Grinding Ma- 
chine Co. has under construction 
a factory at First avenue South and 
Lander street, Seattle, Wash., for the 
manufacture of wrenches and other 
tools. The equipment, which has 
been ordered, will comprise grinding 
machines and special shop tools re- 
quired for the class of work indicated. 
All machines and tools will be motor 
driven, with arrangements for the in- 
dividual drive in most cases. Gerhard 
Pearson, son of Alexander Pearson 
of the Pearson Construction Co., is 
at the head of the concern. 


Wheeler Condenser & Engineering 
Co., of Carteret, N. J., announces it 
has obtained from the Schutte & 
Koerting Co., of Philadelphia, through 
the Alien Property Custodian, the ex- 
clusive right to manufacture and sell 
steam jet air pumps under patent No. 
968.926 in connection with surface 
condensers, jet condensers, baromet- 
ric condensers, vacuum pans and 
evaporating apparatus. This patent 
covers the valuable feature of two or 
more steam jets working in series 
with a condenser between the jets— 
a feature that enables this type of 
pump to perform a given duty much 
more efficiently than any steam jet 
not so equipped. Upon request test 
data and full information will be sent 
by the Wheeler Condenser & Engi- 
neering Co. 

Conlon Electric Washer Co., Chi- 
cago, manufacturer of washing ma- 
chines for the Western Electric Co., 
has completed negotiations with Da- 
vid S. and Donald R. Wegg, trustees 
of the Grant Land Association, for 
the purchase of 218,000 sq. ft. of land, 
for a consideration of $32,000. This 
pronerty is located on the Baltimore 
& Ohio Chicago Terminal Ry., on 
South 52nd avenue in Cicero about 
300 ft. north of West 19th street. The 
Conlon company expects in the near 
future to erect a $350,000 manufactur- 
ing plant on this newly acquired 
property. Frank D. Chase, Inc., in- 
dustrial engineer, has already begun 
the work of erecting the proposed 
improvements, the first unit of which 
will comprise 75,000 sq. ft., which will 
be finished this spring. Two addi- 
tional units will be constructed later 
in the year, each unit to have a capac- 
ity of 150 machines a day. In addi- 
tion to washing machines, the com- 
pany will manufacture other electrical 
household devices distributed by the 
Western Electric Co. 


The Esterline Co., Indianapolis, 
Ind., has prepared an_ eight-page 
booklet, which covers in a very com- 
plete manner the subject of power 
factor instruments, with particular 
reference to the Esterline Type 
“MS” graphic recording instrument. 
Each and every part of this instru- 
ment is described in detail and the 
advantages of its construction pointed 
out. Esterline switchboard power 
factor instruments are designed to 
meet a wide range of uses, including 
central stations, substations, isolated 
and industrial plants. 


Delta-Star Electric Co., 2433-2453 
Fulton street, Chicago, has prepared 
Bulletin No. 302, illustrating and de- 
scribing three-phase low tension 
equipment up to 600 volts. Various 
types of wiring supports, plugs and 
receptacles are listed and numerous 
views of typical installations of this 
equipment are shown. The plugs and 
receptacles described are designed 
for use with coal handling and ele- 
vating machinery in yards, on docks 
and wharves, in railroad yard or any 
place where it is desirable to connect 
a motor plug to consecutive station- 
ary receptacles. A list of Delta-Star 
— is also included in the bul- 
etin. 


Westinghouse Company’s Housing 
Development at South Philadelphia. 
—Several years ago the Westinghouse 
Electric & Manufacturing Co. pur- 
chased a tract of land at Essington, 
just south of Philadelphia, on which 
the company intended to eventually 
erect a plant for building geared tur- 
bines for ship propulsion. This work 
at that time was done at East Pitts- 
burgh and under normal conditions 
the new plant would not have been 
begun for some time. But the dec- 
laration of war against Germany 
changed the situation and erection 
of the plant became immediately an 
urgent necessity. Work was begun 
in the summer of 1917, and in less 
than a year the Essington: plant was 
completed and began to ship prod- 
ucts. Today this manufacturing estab- 
lishment employs 5,000 persons and 
during the war was a very important 
factor in the nation’s shipbuilding 
program. 

One of the many problems which 
arose in the course of this work was 
that of housing the workmen, and be- 
cause of the close proximity of the 
plant to several other large industries, 
living accommodations which existed 
within easy reach were inadequate to 
take care of the vast number of work- 
men drawn into this vicinity. And 
thus, the erection of houses for West- 
inghouse employes was absolutely es- 
sential. To meet this urgent need 


the Westinghouse.company formed a 
separate corporation, known as the 
South Philadelphia Co., 


to handle 


the housing development and deeded 
to it 90 acres of land _ suitable 
for residence purposes near the plant. 
Clarence W. Brazer, an architect of 
New York, designed the houses and 
laid out the grounds. The actual 
work of building the houses was done 
by the Shipping Board of the Emer- 
gency Fleet Corporation. Two hun- 
dred houses and part of the stores 
are now in the course of erection and 
nearly half of this number are now 
completed and occupied. As the 
Westinghouse plant is not merely a 
temporary war factory, but is the be- 
ginning of a large industrial under- 
taking, all construction work is of 
the highest grade. Most of the 
houses have six rooms, but there are 
some smaller and some larger ones. 
They are modern in every respect and 
will be sold or rented to Westing- 
house employes only and carry per- 
petual restrictions that will always 
maintain the development as a desir- 
able residential district. Charles W. 
Mebus, of Philadelphia, is the engi- 
neer in charge. 


Roller-Smith Co., 233 Broadway, 
New York City, announces the ap- 
pointment of James E. Wood as 
manager of its Cleveland office, lo- 
cated at 711 Williamson building. 
Mr. Wood assumes the position for- 
merly held by C. S. Ripley. After 
leaving the Hawley Electrical School 
of Boston, Mr. Wood spent two years 
in the electrical contracting business 
in the East, giving up this line to 
enter the employ of the Screw Ma- 
chine Products Corporation of Provi- 
dence, R. I. Here he was engaged 
in automatic telephone development 
work initially and later was associat- 
ed with the Chicago office of the same 
concern. He then left to accept a 
position in the engineering depart- 
ment of the Western Electric Co. at 
Chicago, remaining in Chicago until 
the latter part of 1918, at which time 
he left to engage in Government 
radio work. Mr. Wood will have su- 
pervision of the Cleveland office, 
which covers the state of Ohio and 
part of Kentucky. The company 
also announces the opening of a 
Detroit office in the New Tele- 
graph building. This office is in 
charge of C. H. Nicholson, who was 
formerly connected with the Chicago 
office of the Roller-Smith Co., and 
left to enter the Signal Corps. Mr. 
Nicholson is a graduate of the Uni- 
versity of Wisconsin and has been 
with the company since his gradu- 
ation with the exception of a short 
period when he was connected with 
the General Roofing Co. of St. Louis. 
The activities of the Detroit office 
cover the entire state of Michigan and 
Mr. Nicholson will give special at- 
tention to the automobile instrument 
business in that territory. 
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EASTERN STATES. 


Pockingham, Vt.—Bellows Falls 
Power Co., 50 Congress street, Bos- 


ton, Mass., is arranging for the erec- 
tion of a hydroelectric plant on 
Bridge street in the Bellows Falls 


section of Pockingham. 


Chatham, Mass.—The United States 
government, Navy Department, has 
awarded a contract for the construc- 
tion of the proposed local boiler plant 
and the installation of the heating 
system. Coleman Brothers, Chelsea, 
are the contractors. 


Central Falls, R. I—Bryan-Marsh 
Electric Works of the General Elec- 
tric Co., Mill street, is making rapid 
progress in improvements and alter- 
ations in its plant, to cost about $60,- 
000. It is understood that the work 
will be completed at an early date. 


Brooklyn, N. Y.—Announcement 
has been made by Lindley M. Garri- 
son, recently appointed receiver for 
the Brooklyn Rapid Transit Co., that 
application will be filed with the Fed- 
eral court for authority to issue re- 
ceiver’s certificates amounting to ap- 
proximately $9,000,000, of which 
about $3,500,000 will be utilized to 
increase the power facilities of the 
corporation, to provide electric en- 
ergy for the operation of the new 
type cars now on order, including 
the erection of additions, etc., to ex- 
isting power stations: and $4,500,000 
to provide for completion of construc- 
tion work now under way, the pur- 
chase of new equipment, rolling stock, 
etc. 


Fulton, N. Y.—Oswego Falls Pulp 
& Paper Co. has had plans prepared 
fer the installation of a new heating 
and ventilating system at its plant, 
to cost about $40,000. 


Lima, N. Y.—Fire on Jan. 8 de- 
stroyed a large portion of the plant 
of the Locke Insulator Manufactur- 
ing Co., specializing in the production 
of insulators, with total loss placed 
at approximately $125,000. It is un- 
derstood that the company will re- 
build in the near future. 


Little Falls, N. Y.—H. P. Snyder 
Manufacturing Co. has completed 
plans for improvements and altera- 
tions in its power house, heating and 
ventilating systems, to cost about 
$10,000. 


New York, N. Y.—American Balsa 
Co., recently incorporated with a 
capital of $1,000,000 to take over 
the American Balsa Corporation, 50 
East 42nd street, and the Welin Ma- 
rine Equipment Co., Long Island 
City, is planning to manufacture in- 
sulation specialties. The company 
operates plants at 152nd street, New 
ork, Long Island City and Dela- 
wanna, N. J. George S. Lewis is 
president. 
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New York, N. Y.—United Electric 
Light & Power Co., 130 East 15th 
street, is taking bids for the erection 
of the proposed brick and concrete 
motor generator building, about 25x 
75 ft., to be located at 20lst street. 


New York, N. Y.—New York State 
Realty & Terminal Co., Grand Cen- 
tral Terminal, has had plans prepared 
for the erection of a new extension 
to the boiler plant at its building at 
516-18 Washington street. 


Sayville, L. I., N. Y.—The Govern- 
ment, Navy Department, has award- 
ed a contract to the North Atlantic 
Engineering Co., 150 Nassau street, 
New York, for the erection of a new 
addition and alterations and improve- 
ments in the existing local radio sta- 
tion. The work is estimated to cost 


$33,000 


Syracuse, N. Y.—The Commission- 
er of Parks has recently filed with 
the city officials recommendations for 
the installation of a new lighting sys- 
tem in the Hiawatha Lake section of 
Onondaga Park. 


Union, N. Y.—Village board re- 
ceived bids for the village lighting 
system. As none of the bids was 
satisfactory all were rejected. The 
board is still of the opinion that the 
lighting system could be carried on 
more advantageously under private 
management. The board has fixed 
March 1 as the next date on which 
bids for the lighting plant will be 
received. John M. Payne, village 
clerk. 


Bayonne, N. J.—City officials are 
understood to be considering plans 
for the establishment of a municipal- 
ly operated lighting plant. Investi- 
gations concerning the proposed plant 
are under way to determine feasibil- 
ity, site, etc. 


Boonton, N. J.—Board of aldermen 
is said to be considering the installa- 
tion of. a new fire alarm system 
throughout the municipality. 


Caldwell, N. J.—Borough council 
has arranged an appropriation of $4- 
000 to be used for municipal lighting 
purposes for 1919. 


Camden, N. J.—Public Service Cor- 
poration has had plans prepared for 
the erection of a one-story building, 
about 20x40 ft., at Newton avenue, 
near Federal street. 


Dover, N. J.—Davis Electrical Co., 
54 Clinton street, has submitted a 
low bid to the Board of Education 
at $3500 for the completion of elec- 
trical work in connection with the 
new local high school building. The 
board is also considering plans for 
the installation of the first two units 
of the heating system. 


Dover, N. J.—Ulster Iron Works, 
which recently placed into operation 
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its new rolling mill, about 77x400 
ft. is understood to be arranging 
with the New Jersey Power & Light 
Co. for supplying additional electric 
energy for operation, amounting to 
about 100 hp. in motors. 


Gloucester, N. J.—New York Ship- 
building Corporation is planning for 
the installation of four new boilers 
at its plant. Contract for the set- 
tings has been awarded to Albert 
Doak, Philadelphia, Pa., at $12,000. 


Irvington, N. J.—Irvington Elec- 
trical Repair Co. has filed notice of 
authorization to operate a_ general 
electrical contracting and repair es- 
tablishment at 859 Springfield avenue. 
Frank L. Kearney, 254 South 2lst 
street, heads the company. 


Jersey City, N. J—Western Union 
Telegraph Co., Hudson. street, has 
awarded a contract for the construc- 
tion of a one-story brick office build- 
ing to be located at 23 Hudson street, 
about 25x25 ft. C. S. Edwards, 1 
Exchange Place, is the contractor. 


Newark, N. J.—In arranging a ten- 
tative budget for 1919, the city has 
requested an appropriation of $5200 
for the maintenance of the Smoke 
Abatement Department. 7 


Newark, N. J.—In arranging its an- 
nual budget for 1919, the city has re- 
quisitioned the sum of $283,705, to 
be used for municipal lighting pur- 
poses. 


Summit, N. J.—In arranging its 
annual budget for 1919, the city of- 
ficials have requisitioned the sum of 
$11,000 to be used for municipal 
lighting purposes for this period. 


Harrisburg, Pa.—Harrisburg Light 
& Power Co. has arranged for a note 
issue of $210,000 to be used in part 
for proposed improvements, exten- 
sions, etc. The company furnishes 
light, heat and power to Harrisburg, 
Steelton and a number of other local 
communities. 


Myersdale, Pa —Myersdale Elec- 
tric Light, Heat & Power Co. has 
filed notice with the Public Service 
Commission of an increase in its 
rates for service. 


Philadelphia, Pa——The Government, 
Navy Department, has awarded con- 
tracts for initial work in connection 
with the installation of four new boil- 
ers at the Naval Home, Grays Ferry 
Road, to cost about $15,000. The 
department has also had plans pre- 
pared for the erection of a new pump- 
ing plant and tower at the site. 


Philadelphia, Pa. — Considerable 
new electrical equipment will be re- 
quired in connection with the con- 
struction of the large new five-story 
reinforced concrete factory building, 
about 52x108 ft., to be erected at 
16th and Hamilton streets, to be used 

























1919. 


January 18, 


as an addition to the plant of Will- 
iam Sellers & Co. 


Philadelphia, Pa.—The Public 
Service Commission has granted ap- 
proval to the plan of the Depart- 
ment of City Transit for the comple- 
tion of the Frankford elevated sys- 


tem from Callowhill street to Front 
and-Arch streets. 
Philadelphia, Pa. — Philadelphia 


Rapid Transit Co. has broken ground 
for the construction of the proposed 
addition to its substation at Frank- 
ford avenue and Arrott street. The 
structure will cost $12,009. 


Philadelphia, Pa.—Edgewater Dye 
& Finishing Co. has awarded a con- 


tract to James Warner, 240 North 
16th street, for alterations and im- 
provements in the: boiler plant at 
its works, to cost about $5000. 


Baltimore, Md.—Bids will be asked 
for purchasing electrical — at 
an estimated cost of $120,000. Ad- 
dress C. Logan, president of the 
Electric il = 315 Courtland 
street. 

Frederick City, Md.—Fire on Jan. 
4 destroyed the local substation of 
the Hagerstown & Frederick Railway 
Co. at Myerville, near Frederick City, 
destroying a number of other struc- 


tures and causing a loss of about 
$40,000. 

Hampton Roads, Va.—The Gov- 
ernment, Navy Department, has 


awarded a contract to John Gill & 
Cleveland, Ohio, for the erec- 
tion of a new addition to the local 

iiler plant, about 92x117 ft. in size. 


W. Va—Monongahela 
Valley Traction Co. is making rapid 
rogress in the construction and 
equipment of its large new power 
station at Rivesville, near Fairmont, 
the Monongahela river, to have 
initial capacity of 50,000 kw. It 
is understood that operations will be 
inaugurated at an early date. 


Atlanta, Ga—The city is consider- 
ng plans for an appropriation of 
$70,000 to provide for the construc- 


Son. 


Fairmont, 


of a new municipal generating 
ne R. C. Turner is city electri- 


NORTH CENTRAL STATES. 


Lorain, Ohio.—Negotiations at 
Lorain have reached a point where 
rrangements are about to be con- 

ded for the Government to advance 

» necessary funds to complete the 
new Edgewater plant to take care of 
the after-war shipbuilding needs. 


Mansfield, Ohio.—The Magnetic 
Springs Railway, operating between 
Magnetic Springs and Richwood, is 
to abandoned after Jan. 1. The line 
will be offered at public sale. The 
States Utilities Commission has is- 
sued this order based upon proof 
that the company is financially un- 
able to continue the operation of the 
road, which, the committee held, 
makes it unsafe to operate the line in 
its present condition. 


Decatur, Ind—The Adams county 
commissioners have granted a fran- 
chise to the Pleasant Mills Light & 
Power Co. to extend a line from the 
county infirmary to Pleasant Mills 
and Bobo. The company will sup- 
ply the citizens with electric current 
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DATES AHEAD. . 


Northern White Cedar Association. 
Annual meeting, Hotel Radisson, 
Minneapolis, Minn., Jan. 21 and 22. 
Secretary, N. E. Boucher, 702 Lumber 
Exchange, Minneapolis, Minn. 


Pennsylvania State Association of 
Electrical Contractors and Dealers. 
Next meeting, Hotel Adelphia, Phila- 
delphia, Jan. 28. Secretary-treasurer, 
M. G. Sellers, 1518 Samson street, 
Philadelphia. 


Western Association of Electrical 
Inspectors. Annual meeting, Chicago, 
Ill., Jan. 28-30. Secretary, W. S. Boyd, 


ig West Jackson boulevard, Chicago, 


Oklahoma Utilities Association. An- 
nual meeting, Oklahoma City, Okla., 
Feb. 6, 7 and 8. Secretary, H. A. 
Lane, Oklahoma City, Okla. 


Illinois State Association of Electri- 
cal Contractors and Dealers. Annual 
convention, Chicago, Feb. 14 and 15. 
State secretary, G. A. Engelken, 55 
West Harrison street, Chicago. 


New Mexico Electrical Association. 
Annual Albuquerque, 
Secretary- treasurer, 
Charies E. Twogood, Albuquerque, N. 
Mex 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Pfister, Mil- 
waukee, Wis., March 24-28. State sec- 
retary, John A. Piepkorn, 108 Syca- 
more street, Milwaukee, Wis. 


Wisconsin MSlectrical Association. 
Annual meeting, Milwaukee, March 25- 
27. Secretary, J. P. Pulliam, 1408 First 
National Bank building, Milwaukee. 











from the Decatur municipal light and 
power plant. 


Indianapolis, Ind—A two-story ad- 
dition to the municipal garage of In- 
dianapolis will be erected at once. 


Richmond, Ind—Hydro Electric 
Light Co. will make extensive im- 
provements. Address City Engineer 

Davis. 


South Bend, Ind.—A social center 
building, to cost $50,000, is to be 
erected at Notre Dame University. 

Vincennes, Ind.—Indiana Power & 
Water Co. has awarded contracts for 
$150,000 worth of improvements. It 
is the intention of this company to 
supply light and power to the Illinois 
oil fields by stringing three 33,000- 
volt wires across the Wabash river, 
spanning the stream from one of the 
main streets of Vincennes. The pow- 
er is to be sold to the Central IIli- 
nois Public Service Co., which is to 
supply territory near Lawrenceville, 
Bridgeport and Stoey and will also 
provide the residents along the pro- 
posed route with light and power. 
In addition to supplying light and 
power for 28 coal mines in the region 
of Vincennes, the Indiana Power & 
Water Co. is providing the cities of 
Vincennes, Bicknell, Edwardsport, 
Lyons, Switz City, Worthington, 
Dugger, Sullivan, Jasonville, Blooim- 
field, Odon, Elnora, Newberry and 
Petersburg with electrical service. 


Springfield, I1l.—The Illinois Pub- 
lic Utilities Commission announced 
that a public hearing will be held at 
the commission’s office in Chicago on 
Jan. 14, relative to extensions of gas 
and electric service to new consumers 
by public utilities. 


Lansing, Mich. — $25,000 street 
lighting bonds were authorized by 
vote Dec. 28. Address city clerk. 


Beaver Dam, Wis.—The city of 
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Beaver Dam will change present arc 
lights to 60 candlepower Mazda gas- 
filled lights. 


Beloit, Wis.—The matter of extend- 
ing ornamental lighted section will 
come before the council. Consulting 
Engineer Arthur Sweet, Palace build- 
ing, Milwaukee, will make plans. 


ogy Claire, Wis.—Chippewa Power 

Inc., has incorporated to acquire 

a develop water power sites on the 

Chippewa river and its tributaries. 
Address P. D. Kline. 


Galesville, Wis.—Davis Mill Co., 
operating a flour mill and electric 
light plant, contemplates an addition 
to its power house and the installa- 
tion of a 100 hp. engine. Address 
B. W. Davis, manager. 


Oshkosh, Wis.—Petition has been 
presented to the council for an elec- 
tric light. Address city clerk. 


Elk River, Minn.—Engineer J. C. 
Jacobson, 1135 First National-Seo 
building, Minneapolis, Minn., has 
prepared estimates for transmission 
line to be constructed by the Elk 
River Power & Light Co. F. D. Wa- 
terman, president. 


Hibbing, Minn.—The village will 
erect electric A and power plant, 


to cost $500,000. The specifications 
include 1500 kw. Address Charles 
Foster, manager. 

Slayton, Minn.—Slayton Power 
Co. will install a 75 kw. additional 
steam unit and will put in steam 
heating system in the village. F. D. 
Eddy, manager. 

Neola, Iowa—The town council 


has authorized a bond issue of $10,- 
000 for electric lighting system. 


Altenberg, Mo.—Altenberg Light 
& Power Co. is planning for the re- 


building of its plant, recently de- 
stroyed by fire. 

Kansas City, Mo.—Kansas_ City 
Light & Power Co., 1500 Grand av- 
enue, will erect an electric substa- 
tion at 3lst and Cherry streets. Ad- 
dress general manager. 

Kirksville, Mo.—Frankford Elec- 
tric Co.’s plant was recently de- 
stroyed by fire. 

Lowry City, Mo—C. C. Deafen- 


baugh is to install the necessary en- 
gines and dynamos to give the busi- 
ness section of the town a good light- 
ing system. 


Miller, Mo.—The aldermen of the 
city have granted a franchise for J. 
P. Alexander to put in a complete 
electric lighting system. The system 
to be installéd is the Delco. 


St. Joseph, Mo.—Electrical engi- 
neers from Chicago were here recent- 
ly for the purpose of investigating 
the electric power situation with the 
view to the installation by the pack- 
ing plants of an independent power 
plant to supply the packing houses of 
South St. Joseph. The street rail- 
way’s plant, which has virtually been 
out of commission for some time, 
gives little promise of improvement. 


Downs, Kans.—$40,000 electric light 
bonds have been voted. Address city 
clerk. 


Topeka, Kans.—Three hundred new 
incandescent lamps, costing the city 
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$2800, were purchased by the munici- 
pal light plant. They will be placed 
as street lights as soon as the old arc 
lights wear out. 


SOUTH CENTRAL STATES. 


Long Beach, Miss.—R. Inglis Man- 
ufacturing & Commission Co. will 
purchase additional electrical equip- 
ment. 


Benton, Ark.—The city commis- 
sioners will improve the electric light 
system. 


Hazen, Ark.—J. D. Cash will es- 
tablish electric light system. 


Covington, Okla.—The city contem- 
plates voting on $40,000 bonds to in- 
stall electric plant, water works and 
sewer systems. Address mayor. 


Howe, Okla—The city has ap- 
proved the issuance of bonds for $5- 
000 to provide for the completion of 
improvements in the municipal elec- 
tric plant. 


Kingfisher, Okla.—Bids will be 
called for in the near future for elec- 
trical improvements. Black & Veatch, 
Kansas City, Mo., engineers. H. M. 
Cleaver, city clerk. 

Yale, Okla.—The city has had plans 
prepared for extensions in the muni- 
cipal light and water systems, includ- 
ing improvements in the power plant, 
power lines, stack, switchboards, en- 
gine and boiler equipment, and other 
work. George B. Gelder is_ city 
clerk. 

Dallas, Tex.—Plans of the Dallas 
Railway Co. for 1919 call for the 
completion of its building program, 
which is now under way. The pro- 
gram involved the expenditure of 
$800,000. About half of that sum has 
now been spent. The remainder is 
to be spent this year. This is in im- 
provements and extensions. 


Hempstead, Tex.—The question of 
purchasing another modern engine 
for the city light plant is being con- 
sidered. 

McAllen, Tex.—Rio Grande Public 
Service Corporation is said to be 
planning for the installation of new 
machinery to practically double the 
capacity of its electric light and wa- 
ter systems. R. F. McCord is gen- 
eral manager. 

Pacacios, Tex.—The city council 
has voted to buy the dynamos and 
other electric lighting accessories be- 
longing to the late Charles H. Trego. 
The machinery will be moved to the 
city water works plant as soon as 
possible and a 24-hour current may 
be expected. 

Teague, Tex.—The city council at 
its last meeting granted a franchise 
to T. L. Childs and associates to build 
and operate an electric light and 
power plant in the city. 


WESTERN STATES. 


Gilman, Mont.—The Commercial 
Club has appointed a committee to 
take up the question of an electric 
light plant with business men. 


Kalispel, Mont.—Resolution passed 
the council providing for 29 lighting 
districts. 


Ronan, Mont.—Flathead Telephone 
Co. plans to extend its lines to cover 
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all of Mission Valley in the spring. 
A. H. Stevens is interested. 


Fort Collins, Colo.—A bond issue 
of $100,000 has been voted for the 
purchase of the local street railway 
system. An agreement between the 
Denver and Interurban Railway Co., 
owner of. local lines, for transfer of 
the Fort Collins system to the city 
for $75,000 already has been reached. 
$25,000 will be spent by the city in 
improvements. 


Petersburg, Colo.—Fire recently 
destroyed the entire power plant at 
the works of the National Alfalfa 
Products Co. 


Lewiston, Ida.—E. W. Kramer, of 
the hydroelectric department, and J. 
W. Gerard, of the logging depart- 
ment, of the U. S. Forestry depart- 
ment, have been at Lewiston inves- 
tigating as to the feasibility of a 
dam on Snake river to develop hydro- 
electric power for operating lumber 
mills. It is stated that a dam at the 
proposed site would make possible 
the development of 50,000 hp. 


Hunters, Wash.—The electric light 
plant destroyed by fire. 


Ritzville, Wash.—Guy Arthur and 
Paul Fowler are manutacturing elec- 
tric heaters of their own design. It 
is specially adapted to heating water 
in tanks. Montana Electric Co. are 
appointed distributors. 

Roslyn, Wash.—Roslyn Fuel Co. 
has doubled the capacity of its coal 
washer, giving now a capacity of 600 
tons of coal per day. This washing 
plant is built after the design of A. 
F. Blair, engineer, Seattle. All equip- 
ment, both old and new, is electrically 
operated. An additional crusher and 
elevator were installed to operate in 
connection with the new equipment. 


Seattle, Wash.—Pacific Northwest-: 


ern Traction Co., a Stone & Webster 
organization, which operates the in- 
terurban electric railway line between 
Seattle and Everett, has decided to 
construct a passenger station at Sixth 
avenue and Olive street, Seattle, es- 
timated to cost $100,000. The struc- 
ture will be built by the Puget Sound 
Traction, Light & Power Co. 


Seattle, Wash.—The Capital Issues 
Committee has recently approved a 
bond issue for $350,000, the proceeds 
to be used for the completion of the 
construction of the loop of the mu- 
nicipal railway at the plant of the 
Seattle North Pacific Shipbuilding 
Co., and a bond issue for $200,000 
for the East Marginal Way Street 
Railway, for proposed. extensions. 

Seattle, Wash.—Puget Sound Trac- 
tion, Light & Power Co. has had 
plans prepared for the construction 
of a new one-story concrete addition 
at its Jefferson street substation. 

Seattle, Wash—The construction 
of two gigantic freight yard termin- 
als, one to serve Seattle and Tacoma, 
and another to be accessible on the 
north to Seattle and Everett, will be 
recommended to the State Public 
Service Commission of Washington. 
The plan has been developed as a 
means of relieving the congestion of 
freight at Puget Sound centers. The 
engineering phases of the project are 
being worked out by R. H. Thomson, 
former city engineer of Seattle. Ten- 
tative plans provide for the electrifi- 
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cation of all rail lines serving the 
proposed terminal facilities. Plans 
also call for additional dock and port 
facilities of the three cities ‘men- 
tioned. 


Spokane, Wash.—Universal Elec- 
tric Co. has been incorporated in Spo- 
kane by C. F. Uhden, A. E. Russell 
and C. W. Crowders. The plan is to 
deal in electrical supplies and equip- 
ment. 


Tacoma, Wash.—A report to city 
council has been made on the cost 
of creating a storage basin on East 
creek, and the data on stream volume. 
It is figured that the water thus 
stored would furnish additional pow- 
er to allow the Nisqually hydroelec- 
tric plant to operate at the maximum 
capacity all the year. It is estimated 
the additional power thus created 
would amount to 49,133,000 kw-h. 


Victoria, B. C.—The Provincial 
Government is having plans drawn 
for a hydroelectric plant to be in- 
stalled at Squamish, to provide power 
and light for the P. G. E. terminal at 
that place, and for lighting the town 
of Squamish. The project involves 
the expenditure of $40,000 or more. 


Portland, Ore—Dock Commission 
opened bids Dec. 30 for electrical in- 
stallations at Pier No. which 
showed the following: Smith-McCoy 
Co., $22,800: Jagger-Sroufe Co., $20,- 
190; E. L. Knight & Co., $21,173; Ne- 


Page-McKenney Co., $20,612; Na- 
tional Electric Co., $17,422. 
Calexico, Cal—The city trustees 


are considering plans for the estab- 
lishment of a new municipal power 
plant. 


Fresno, Cal.—Contract has recently 
been awarded by the city to the Lewis 
Electric Co., Fresno, for the installa- 
tion of a new ornamental lighting 
system in South Van Ness avenue. 
The work is estimated to cost $14,250. 


Palo Alto, Cal.—The Board of Pub- 
lic Works has completed arrange- 
ments for the installation of a new 
electric street lighting system in the 
South Palo Alto section. 


Red Bluff, Cal—The city is hav- 
ing plans prepared for the immediate 
installation of a new electric street 
lighting system. A. Rolinson, 
Redding, has been engaged to arrange 
the plans and specifications. 


Porterville, Cal—Steps are being 
taken by a number of residents of 
this city for a petition to the State 
Railroad Commission for permission 
to organize here an independent gas 
company to be financed locally for 
the purpose of furnishing gas to the 
consumers of this city and immediate 
district. Address F. W. Veile. 


Riverside, Cal.—Southern Sierras 
Power Co. is planning for extensive 
improvements and additions to its 
plants and system throughout 1919. 
It is understood that the proposed 
work will involve an expenditure 
close to $750,000. The company has 
recently been granted permission to 
increase its rates for service by the 
State Railroad Commission. A. B. 
West is general manager. 

Sacramento, Cal.—It is understood 
that the city’ officials are planning to 
call for new bids at an early date for 
the construction of the proposed new 
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electrically-operated pumping plant at 
the municipal water works. 


Santa Barbara, Cal——The city has 
had plans prepared for the installa- 
tion of a new fire alarm system, esti- 
mated to cost $14,000. 


[sew PUBLICATIONS 


Melting Brass in a Rocking Electric 
Furnace is the title of Bulletin 171 
issued by the Bureau of Mines, De- 
eo of the Interior, prepared by 

W. Gillett and A. E. Rhoads. The 
se i contains 131 pages and 
sets forth in detail the possibilities 
and limitations of a rocking electric 
brass furnace. The general problem 
of electric brass furnaces is discussed 
and various types of furnaces are 
compared. Reference to some of the 
more important articles in scientific 
and technical publications, dealing 
with the general subject of electric 
brass melting and with the perform- 
ance of various specific types of fur- 
naces, is made in this bulletin in or- 
der that interested persons may pur- 
sue the subject further. It tells of 
the present need for this type of fur- 
nace and points out the theoretical 
advantages of electric brass melting. 
The price of this valuable publication 
is 20 cents and copies may be se- 
cured by addressing the Superintend- 
ent of Documents, Government Print- 
ing Office, Washington, D. C 


The Decrease in Ultra-Violet and 
Total Radiation with Usage of Quartz 
Mercury Vapor Lamps is the title of 
Scientihc Paper No. 330, issued by 
the Bureau of Standards, Department 
of Commerce. In this paper experi- 
mental data are given on the decrease 
and intensity. of the ultra-violet and 
of the total radiation with usage of 
quartz mercury vapor lamps. The 
measurements were made with a ter- 
mopile and a yellow (novial shade B) 














glass. Quartz mercury lamps, the 
Cooper Hewitt and the R. W. V. 
Lamp Co. were examined. It is 


shown that there is no marked dif- 
ference in the percent of ultra-violet 
emitted by these lamps when new. 
The total intensity, as well as the 
ultra-violet, decreased to one-half to 
one-third in 1000 to 1200 hours. Com- 
parative data are taken on the ultra- 
violet component in the radiations 
from the sun and from the quartz 
mercury vapor lamps; also data on 
the dye fading carbon are lamp. 
Copies of this bulletin may be secured 
by addressing a request to the Bureau 
of Standards, Washington, D. C 

Standards of Mass.—The Bureau of 
Standards has issued Circular No. 3, 
entitled, “The Design and Test of 
Standards of Mass.” It treats of the 
types of weights used as standards 
of mass and of their design, test and 
adjustment. Information is given re- 
lating to the manner of using weights, 
and a complete routine for their veri- 
fication, test and intercomparison is 
developed. Tables facilitating the 
comparison of tolerance and preci- 
sion of corrections, and the computa- 
tion of corrections, are included. 
Those interested may obtain a copy 
by addressing a request to the Bureau 
of Standards, Washington, D. C. 
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INCORPORATIONS 








Evansville, Ind.—Evansville & Ohio 
Valley Railroad Co. has _ been in- 
corporated with a capital of $1,500,000. 
The company is a reorganization of 
the Evansville & Eastern Electric 
railway, William H. McCurdy, of 
Evansville, director. 


Philadelphia, Pa. — Hydroelectric 
Finance Corporation. Capital $100,- 
000. To finance and operate public 
utilities. Incorporators: F. R. Han- 
sell, F. M. MacFarland, and J. Vernon 
Pimm. 


Newark, N. . — Niagara-French 
Battery Co. Capital, $125,000. To 
manufacture batteries and kindred ap- 
pliances. Incorporators: Herbert M. 
Lloyd, Montclair; Raymond E. Cook, 
and Ransom Noble, 2304 West 77th 
street, New York. 


Washington, D. C.—Federal Storage 
Battery Co. Capital, $100,000. To 
manufacture storage batteries. In- 
corporators: Rudolph Uramboug, M. 
E. Jones, and Richard Bowen, Wash- 
ington. 


New York, N. Y.—Save Electric 
Corporation. Capital, $200,000. To 
manufacture electrical appliances, etc. 
Incorporators: M. Ettinger, M. L. 
Newman and B. P. Price, 680 West 
End avenue. 


Wilmington, Del.—Renew Electric 
Lamp Co. Capital, $100,000. To 
manufacture electric lamps. Incorpo- 
rators: A. M. Fox, Charles R. Bishop, 
and S. H. Bavard, Jr. 


New York, N. Y.—Electric Scaling 
Co. Capital, $100,000. To construct 
and operate a ship repair plant for 
electric cleaning of vessels and kin- 
dred work. Incorporators: O. C. Ol- 
sen, G. Sunseth, and P. Baumer. 


Buffalo, N. Y.— Sentinel Motor 
Corporation. Capital, $50,000. To 
manufacture motors, engines, etc. In- 
corporators: H. R. Stratemeier, F. C. 
Bonnet, and H. E. Witmer. 


New York, N. Y. 
corporation for 18 public utility prop- 
erties have been filed under New York 
laws, covering, for the most part, pub- 
lic utilities now operated by the Elec- 
tric Bond & Share Co., 71 Broadway. 
The charter of each of the different 
utilities covers a nominal capitaliza- 
tion for New York organization pur- 
poses, the companies being as follows, 
located in different parts of the coun- 
try: Nebraska Power Co., Omaha, 
Neb.; Dallas Power & Light Co., 
Dallas, Tex.; Fort Worth Power & 
Light Co., Fort Worth, Tex.; Penn- 
sylvania Light & Power Co.,, Pitts- 
burgh, Pa.; Palmetto Power & Light 
Co., Lehigh Valley Transit Co., Al- 
lentown, Pa.; Phoenix Utility Co., 
New York; Utah Securities Co., Salt 
Lake City, Utah; Texas Power & 
Light Co., Waco, Tex.; Yadkin River 
Power Co., Raleigh, N. C.; Utah 
Light & Traction Co., Salt Lake City, 
Utah; Idaho Power Co., Boise, Ida.; 
Kansas Gas & Electric 'Co., Kansas; 
Lehigh Power Securities Corporation, 
Pennsylvania; Pacific Power & Light 
Co., Portland, Ore.; Northwest Gas 
& Electric Equipment Co., Oregon; 
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Carolina Power & Light Co., Raleigh, 
N. C.; Asheville Power & Light Co., 
Asheville, N. C. The_incorporators 
are given as F. B. Odlum, H. 
Durning, and R. T. Woodruff, 257 W. 
92nd street, New York. 


Philadelphia, Pa—Iron & Steel 
Equipment Co. Capital»=$50,000. To 
manufacture electrical devices of var- 
ious kinds. Incorporators: E. M. 
MacFarland, J. Vernon Pimm, and F. 
R. Hansell, Philadelphia. 


New York, N. Y.—Electric Chem- 
ical Engineering Corporation. Capi- 
tal, $1,000,000. To engage in electro- 
chemical work. Incorporators: Sam- 
uel B. Howard, A. W. Britton and 
Paul S. Smith, New York. 


“an York, N. Y.—O. M. Matzen & 
Co. Nominal capital, $5,000. To en- 
gage in a general electrical contract- 
ing capacity. Incorporators: 3 
Medl, J. F. Smith, and O. M. Matzen, 
176 West Broadway. 

Philadelphia, Pa.—Kesting-Kopp- 
Keyster Co. Capital, $25,000. To 
manufacture electrical wires, etc. Ed- 
ward Kramer is the principal incor- 
porator. 


Miami, Fla—Ward Engineering & 


Battery Co. Capital, $30,000. To 
manufacture storage batteries, etc. 
Incorporators: R. E. Ward, R. M. 


Moffatt, and R. G. Ward. 


Eau Gallie, Fla—Eau Gallie Util- 
ities Co. Capital, $30,000. To oper- 
ate a local plant for the distribution 
of electric energy. Incorporators: F. 
D. Fant, Savannah, Ga., and G. C. 
Rose, Eau Gallie. 


Gettysburg, S. Dak.—Boyle Electric 
Co. has incorporated with a capital 
of $100,000 by Frank H. Boyle and 
others. 


Tuscaloosa, Ala.—Tuscaloosa Rail- 
way & Utilizer Co. has been char- 
tered with a capital stock of $50,000. 


Kimball, Neb.—South Divide Tele- 
phone Co., Inc., has incorporated 
with a capital of $2,000 by August 
Gadeken. 


New York, N. Y.—American Bosch 
Magneto Corporation. Capital, $2,- 
400,000. To manufacture magnetos, 
electrical specialties, etc. Incorpor- 
ators: W. P. Shepard, S. F. John- 
son and G. H. Hubner, 42 Broadway. 


New York, N. Y.—Eastern Signal 
& Supply Co. Capital, $51,000. 
Formed by a consolidation of the 
Eastern Signal Co., Inc., and the Atlas 
Battery Co., New "York, to manufac- 
ture railway signals and other spe- 
cialties. Incorporators: . War- 
ing, J. M. Mencer and E. M. Deems, 
30 Church street. 








PROPOSALS 




















Turbines, Pump Set., Etc.—Sealed 
bids will be received Feb. 4 for fur- 
nishing turbines, pump set, feed wa- 
ter heater and electric light plant for 
hydraulic grader No. 1820. Further 
information can be received at the of- 
fice of the Mississippi River Commis- 
sion, lst and 2nd Districts, Custom- 
house, Memphis, Tenn. 
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Walter M. Fagan and C. M. Lindsay Receive Promotions 






PULL 


—F. N. Boyer Retires from Active Business — Changes 


( W. 
period in war work with the engineer- 


KOINER, after serving a 
ing section, power department, Emer- 
gency Fleet Corporation, looking after 
technical work and general power prob- 
lems, has returned to his regular duties 
as general manager and electrical en- 
gineer of the Pasadena (Cal.) light and 
power works. 


WaLTER M. FAGAN, sales man- 
ager of the Hughes Division of the Edi- 
son Electric Appliance Co., Inc., Chica- 
vo, has been appointed sales manager of 
the Hotpoint Division of the company. 
Mr. Fagan was born and reared in Cal- 
ifornia. He was engaged in the elec- 
trical business on the Pacific Coast for 
ten years, about six years of which time 
was spent in the jobbing business. He 
later came to Chicago and became con- 
nected with the Crouse-Hinds Co., man- 

tfacturer of conduit fittings and elec- 
trical specialties. After several years of 
service with this concern he resigned 
to accept the position of sales manager 
with the Hughes Electric Heating Co. 
\bout a year ago, when this company 
merged with the heating appliance divi- 
sions of the General Electric Co. and 
the Hotpoint Electric Heating Co., Mr. 
Fagan remained in charge of the 
Hughes Division of the new organiza- 
tion 


Fr. N. Boyer, 
the General 
after 


district manager of 
Electric Co. at St. Louis, 
more than 28 years of continuous 
service with the: General Electric Com- 
pany, has retired from all active 
business Older men in the elec- 
trical industry will remember Mr. 
Boyer as general manager of the Read- 
ing Electric Light & Power Co., from 
1884 to 1891 and as incandescent lamp 
specialist under John I. Beggs for the 
Edison General Electric Co. in Chi- 
cago in 1891. Mr. Boyer was born at 
Reading, Pa., September 9, 1855. Thir- 
teen years later he entered the employ 
of the Philadelphia, Reading & Potts- 
ville Telegraph Co. as messenger boy 
and in 1869 was promoted to telegraph 
operator. He was wire chief in charge 
of all telegraph wires of the Philadel- 
phia & Reading Railroad Co. from 1884 
until 1891, when he entered the employ 
of the Edison General Electric Co. On 
Feb. 1, 1892, Mr. Boyer was appointed 
manager of incandescent lamps and of 
the wire and cable department. A few 
months later when the General Electric 
Co. was organized, taking over the Edi- 
son G-E Co. interests, this position was 
abolished and he worked for the supply 
department of the new company in vari- 
ous capacities. In 1895 he was appoint- 
ed manager of the supply department 
and in 1908, on the retirement of B 

Sunny as manager of the Chicago dis- 
trict, and the appointment of Mr. John- 
son as his successor Mr. Boyer was ap- 
pointed assistant district manager and 
in 1912 he was made district manager of 
St. Louis. Throughout the entire Gen- 


eral Electric organization and the elec- 
trical industry in general, Mr. Boyer’s 
name and personality are familiar. 


Cart H. WILsoN, 
president and general manager of 
Thomas A. Edison, Inc., with headquar- 
ters at West Orange, N. J., has request- 
ed an indefinite leave of absence due to 
ill health. Mr. Wilson has been con- 
nected with the Edison interests for the 
past 21 years. 

WALTER F. Crostey, who for 
several years was general manager of 
the Cairo Railway & Lighting system, 
has been appointed assistant to General 
Manager H. E. Chubbuck, vice-presi- 
dent of the Illinois Traction System, 
Peoria, Ill. The Cairo properties are 
subsidiaries of the Illinois Traction Sys- 
tem. 


J. A. Wetts, of the service de- 
partment Westinghouse Electric & Man- 
ufacturing Co., East Pittsburgh, has es- 
tablished headquarters at Ellensburg, 
Wash., while engaged as inspecting en- 
gineer for that part of the equipment 
being furnished by the company to Chi- 
cago, Milwaukee & St. Paul Railway 
in its Cascade electrification. 

C. M. Linpsay, general manager, 
Hotpoint Division of the Edison Elec- 
tric Appliance Co., Inc., Chicago, has 
been appointed manager of the new 
sales promotion and advertising depart- 
ment. This department has been in- 
augurated by the company for the sole 
purpose of building up its sales service 
with its customers to the highest pos- 
sible degree. His long service and ex- 


first vice- 


tensive experience with the Hotpoint 
organization have eminently fitted Mr. 
Lindsay for the position, and the com- 


pany is indeed fortunate in his appoint- 
ment in this capacity. His many 
friends throughout the industry will be 
glad to learn of his promotion. 

H. W. CrLapp, general manager of 
the Columbus (Ohio): Railway, Power 
& Light Co., has been promoted to the 
position of general superintendent. Mr. 
Clapp was born in Australia and four 
years before coming to this country was 
superintendent of motive power of the 
Brisbane Tramways. In 1902 he be- 
came connected with the General Elec- 
tric Co. as engineer in the New York 
territory, and during his five and one- 
half years’ connection with the com- 
pany was intimately associated with the 
electrification of the New York Central 
Railroad. Resigning his position with 
the General Electric Co. Mr. Clapp en- 
tered the electrical engineering depart- 
ment of the Southern Pacific Railroad 
and after four years’ service became 
assistant electrical engineer in charge 
of construction of the Trans-Bay Elec- 
tric lines of the Southern Pacific Co., 
leaving this company to become general 
superintendent of the Columbus system. 


Cart F. Hawson, who has been 
associated with the Bureau of Stand- 


ards during the past five years, has be- 
came associated with the Habirshaw 
Electric Cable Co., Inc., of New York 
City. Mr. Hanson is in charge of re- 
search work of an electrical nature. 


Lieut. GeorGE A. McKIvn- 
LocK, JR, liason officer on the staff 
of Maj.-Gen. B. B. Buck, and a son of 
George A. McKinlock, Sr., president of 
the Central Electric Co., Chicago, whose 
death was recorded in a recent issue of 
ELecTRICAL Review, has been recom- 
mended for the Distinguished Service 
Cross. The following is a communica- 
tion from Maj.-Gen. Buck to the Com- 
mander in Chief,’ American [Expedi- 
tionary Forces (through the War De- 
partment) France, recommending Lieu- 
tenant McKinlock for the award of this 


medal: 
“(1) I desire to recommend Second 
Lieut. George A. McKinlock, Jr., de- 


ceased, for the award of fhe Distin- 
guished Service Cross for his conduct 
in the battle of Berzy-leSec on July 21, 
1918, as follows: 

“Second Lieut. G. A. McKinlock, Jr., 
Intelligence Officer, Second Brigade. 
For exceptional gallantry under heavy 
artillery bombardment and severe ma- 
chine gun fire in proceeding along the 
front lines near Berzy Le Sec to verify 
the position reports of the advanced lo- 
cations of the front lines, and was killed 
while so doing. 

“(2) In addition to the foregoing, 
Lieutenant McKinlock accompanied me 


between the hours of 2:00 a. m. and 
4:30 a. m. on July 21, 1918, on a very 
perilous expedition along our front 


lines in the immediate presence of the 
enemy, where I went to deliver in per- 
son the orders and make the explana- 
tions of the battle which was to follow 
that morning. Also, for his gallantry 
in staying at the advanced telephone post 
in a little ravine during several hours 
that morning, attending to his duties 
as Brigade Intelligence Officer, the loca- 
tion of the advanced telephone being 
well forward, known to the enemy, and 
subjected to heavy shell and shrapnel 
fire during the entire time. 

“(83) This recommendation for the 
Distinguished Service Cross has not been 
submitted at an earlier date for the rea- 
son that Lieutenant McKinlock’s body 
was never found, to my knowledge, and 
I have waited for the development of 
the possibility that he might have been 
carried off as a prisoner by the enemy.’ 


Obituary. 


WaAtTEeR V. TuRNER, Pitts- 
burgh, Pa., manager of the engineering 
department of the Westinghouse Air- 
brake Comnany, and a well-known in- 
ventor, died on January 9, in his fifty- 
second year. 

RircuHaArp J. O’ToOOteE, inventor 
of the electromagnetic crossing signal 
for protecting highway crossings of 
railways. died recently at his home, 
Thurmont, Md., aged 71 years. 
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He Who 


Hesitates 


I have no word of criticism for the 
manufacturer who—facing a period of 
business uncertainty—marks time for a 
month or two before deciding upon a 
definite policy of production, advertising 
and sales. He may be one who placed his 
every resource at the disposal of the Gov- 
ernment, who, to hasten the output of 
vital war supplies, took verbal contracts 
which are still unvalidated, who accumu- 
lated stocks of raw material which can- 
not be utilized for his regular commercial 
lines, or who brought about changes in 
his plant and personnel that are now a 
source of serious embarrassment. 
































That man is a hundred per cent Ameri- 
can. Neither his motives nor his judg- 
ment can be questioned. 












But, in justice to his business, to his 
associates and to his employes, he cannot 
stop there. He must go forward the in- 
stant the way becomes clear. Hesitation 
too far prolonged is fatal. Indecision 
paralyzes industry. A lost grip is hard to 
regain. For his own good, for the com- 
mon good, let each manufacturer lay his 
plans for the coming year as soon as pos- 
sible, and act with the utmost vigor in 

' carrying them through. 
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Capitalization of Public Utilities. 


In the report of O. B. Wilcox, chairman 
of the Committee on Public Service Se- 
curities, Investment Bankers’ Association 
of America, he says: 

“In the early days of commission regu- 
lation, the commissions, charged under 
the law with the duty of fixing fair and 
just rates for service, in the search for 
their true functions reflected in many of 
their decisions the demands of the public 
for cheap service, by so reducing the 
rates in many cases that appeal was had 
to the courts to protect investment from 
confiscation, and it was doubted whether 
the moral obligation of the state to in- 
vested capital and its constitutional pro- 
tection would prevent its impairment in 
public service. Gradually the regulatory 
bodies in many states have come to 
recognize the growing demands of in- 
creasing and sometimes congested popula- 
tion and rapidly expanding industries of 
the country for increasing public service, 
controlled by the state but dependent on 
the investment funds of the country for 
the capital needed for constant growth; 
that capital would flow into public utili- 
ties in competition with other opportuni- 
ties for safe and profitable investment in 
unregulated industries, only if protected 
and remunerated; and that the chief in- 
terest of the state and the public served 
is in adequate and efficient service rather 
than in cheap and inefficient service. 
These principles have been recognized by 
so many of the public service commis- 
sions in all parts of the country during 
the last year that they may be said to be 
fairly well established.” 

The writer then quotes from holdings 
handed down in recent commission and 
court decisions: 

“The principles recognized by these de- 
cisions and their general application in 
public utility regulation must insure to 
these securities a protection not afforded 
any other class of private enterprise; not 
only are investments in public utilities 
protected by the constitutional provision 


against taking property without just 
compensation and by the moral obligation 
of the state to protect invested capital 


and promote enterprises upon which the 
industries of the country in war and 
peace are so dependent, but also it is now 
appreciated and publicly declared that the 


interests of the state and of the public 
are served and promoted by permitting 
rates which are sufficient both to insure 


adequate service and to create such credit 


for the operating companies as will at- 
tract the necessary capital to provide 
for the upkeep of the properties and 


their expansion; and thus private invest- 
ment in public utility securities is pro- 


tected in principle not only by the law, 
but by the recognized interests of the 
state, the community and the public 
served. 

“While these principles have been so 
widely recognized by many commissions 
in recent months, and increased rates 
have been granted many companies, the 


increases in rates to the utilities of the 
country as a whole by no means have 
equaled the increases in the costs of op- 
eration resulting from high prices of fuel 
and materials and high wages. The de- 
velopment of commission regulation and 
the appreciation of its obligations to the 
public to encourage efficient service must 
operate to increase rates too low to pro- 
tect investment or attract additional cap- 
ital for public utility expansion.”’ 


Pacific Power & Light Bonds Sold. 


Lumbermen’s Trust Co., Portland, Ore., 
has purchased first mortgage 5% bonds 
of Pacific Power & Light Co. amounting 
to $350,000. This is a portion of an issue 
of $1,263.000 of bonds of the latter com- 
pany. which mature Aug. 1, 1930. The 
proceeds of their sale are to take up 
two-year, 6% bonds maturing in 1920. The 


company operates several hydroelectric 
stations and 502 miles of high-tension 
transmission lines, and also operates a 


number of steam-electric plants. It is 
given out that net earnings for the year 
ended Nov. 30, 1918, amounted to almost 
double the interest charges on all out- 
standing bonds. 








American Telephone Financing. 


Cfficials of the American Telephone & 
Telegraph Co. are arranging for the issu- 
ance ot $40,000,000 five-year 6% notes, to 
provide for outstanding indebtedness ma- 
turing Feb. 1, and an issue of $25,000,000 
30-year 6% debentures of the New York 
Telephone Co., a portion of the proceeds 
to be used for new extensions, better- 
ments and the.purchase of new equip- 
ment, etc, 


Cities Service Co. Bonds Offered by 
Syndicate. 

A syndicate headed by Henry L. Do- 
herty & Co. and Montgomery & Co. is 
offering at 100 and interest $10,000,000 
Cities Service Co. series C 7% convertible 
go.d debentures. These debentures are 
convertible on and after Jan. 1, 1921, into 
nme shares of Cities Service Co. preferred 
stock and one share of Cities Service Co. 
common stock from Jan. 1, 1919, to the 
accumulated cash. and stock dividends on 
one share of Cities Service Co. common 
stock from Jan. 1, 1919, to the date of 
conversion. 


Electrical Operations Show Increase. 

Satisfactory results are reported by R. 
lL. Baker, engineer for electrical opera- 
tions of Henry L. Doherty & Co., in a 
report on November electric operations. 
Mr. Baker said that “‘results of November 
electric operations from companies so far 
reporting are very promising, and the net 
earnings show a large increase over No- 
vember, 1917, and a very substantial in- 
crease over October, 1918. There has 
never been any trouble with.the gross 
earnings; and as for securing additional 
business, it is apparently a question only 
of getting capacity to handle it. From 
this time on decreased operating expenses 
should contribute to increased net earn- 
ings.”’ 





Earnings. 
ILLINOIS TRACTION CO. 

For the 11 months to Nov. 30—Gross, 
$13,446,064, increase 9.53%; net, $3,665,596, 
decrease 11%. November gross, $1,343,- 
654, increase $100,588, or 8.09%; net, $377,- 
719, increase $89,073, or 30.85%. 


NORTH CAROLINA PUBLIC SERVICE 


6 months to Sept. 30, 
1917. 1918 








Gross earnings ..... $300,309.41 $347,057.70 
Operating expenses... 165,663.29 189,446.49 
BOD ceksesécovavses 9,300.00 7,200.00 
Net earnings ..... $125,346.12 $150,411.21 
Interest charges 81,017.60 85,532.50 
Net to surplus ....$ 44,328.52 $ 64,878.71 
Per cent electric light and power 
WD, «06 occ nbsec cesecosecteeceens 9.8 
Per cent gas busineSs ........se.ssee% 29.3 
Per cent railway business ............ 20.9 


Dividends. 

American Light & Traction Co. has de- 
clared a quarterly dividend of 2%%, also 
a quarterly dividend of 14%% on preferred 
stock, payable Feb. 1 to stock of record 
Jan. 15. 

Illinois Northern Utilities Co. has de- 
clared a quarterly dividend of 14%%, pay- 
able Feb. 1 to stock of record Jan. 20. 


Milwaukee Electric Co. has declared a 
quarterly dividend of $1.60 on preferred 
stock, payable Jan. 31 to stock of record 
Jan. 20. 


The board of directors of Miami Copper 
Co. has declared a dividend of $1 per 
share for the quarter year ending Dec. 
31, on the capital stock of the company, 
payable Feb. 15, to stockholders of record 
at the close of business on Feb. 1. 








BID PRICES OF SECURITIES OF LEAD-WEEKLY COMPARISONS OF CLOSING- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookerv Bldg., Chicago. 


Div. rate. Bid Bid 
Public Utilities— Percent. Jan. 7. Jan. 14. 
Adirondack Electric Power of Glens Falls, common........ iets 6 14 12 
Adirondack Electric Power of Glens Falls, preferred........... 6 68 71 
American Gas & Electric of New York, common........... 10+ extra 98 98 
American Gas & Electric of New York, preferred............ ove 6 43 43 
American Light & Traction of New York, common......... eee 7 242 244 
American Light & Traction of New York, preferred........ eee 6 99 99 
American Fower & Light of New York, common........... eee 4 52 538 
American Power & Light of New York, preferred.......... ene 6 74 74 
American Public Utilities of Grand Rapids, common........ eee on oe i 
American Public Utilities of Grand Rapids, preferred........... 7 35 35 
American Telephone & Telegraph of New York........... eee ee 101 100 
American Water Works & Elec. of New York, common....,.. ° 6% 5% 
American Water Works & Elec. of New York, particip..... eoe 7 13 11 
American Water Works & Elec. of New York, first preferrec,... 69 66 
RE TOES, Gin no 6 6 cere tccciaseecetasessséccwes sea 2 2 
PD HUG, Be 6 6 600.606 6660060 cb cssesccceoess ‘ 7 12 15 
Cities Service Of New YOrk, COMBO. ....ccccccccccccccccecs +extra 295 293 
Cities Service of New York, preferred..................65-:. can 6 80 80 
Commonweaith Edison of Chicago ..........cscceccecccees : 8 115 117 
Comm. Power, Railway & Light of Jackson, common....... eee ee 22 19 
Comm. Power, Railway & Light of Jackson, preferred...... oes 6 42 41 
Federal Light & Traction of New York, common.......... eee oe 8 8 
Federal Light & Traction of New York, preferred........... jain 40 40 
RUAN TUOTUNGTR CCIOD GS EPROM c cccccccccccccecccccccscs dei 6 ee sie 
Middle West Utilittes of Chicago, common................. 2+extra 24 20 
Middle West Utilities of Chicago, preferred.................. sided 52 50 
Northern States Power of Chicago, common...............- eee 58 59 
Northern States Power of Chicago, preferred..............-. ex. div.7 87 90 
Pacific Gas & Electric of San Francisco, common........... eae “Ss 47 46 
Pacific Gas & Electric of San Francisco, preferred......... ts 6 85 85 
Public Service of Northern Illinois, Chicago, common........ eee 7 90 90 
Public Service of Northern Illjnois, Chicago, preferred...... ns 6 91 91 
Republic Railway & Light of”"Youngstown, common......... eee 4 16 17 
Republic Railway & Light of Youngstown, preferred....... eee 6 52 51 
Standard Gas & Electric of Chicago, common.............. oer os 12 12% 
Standard Gas & Electric of Chicago, preferred.............. ee 6 32 31 
Tennessee Railway, Light & Power of Chattanooga, common.,,, ee 2 2% 
Tennessee Railway, Light & Power of Chattanooga, preferrec,.,. 6 13 12% 
United Light & Railways of Grand Rapids, common.......... ove 4 38 37 
United Light & Railways of Grand Rapids, preferred........ eee 6 70 70 
Western Power of San Francisco, commomn...........-.+++++ee. 15 17 
Tennessee Railway, Light & Power of Chattanooga, preferred... “ 63 64 
Western Union Telegraph of New York..............-00055 extra 87 87 
Industrials— 2 
Electric Storage of Philadelphia, common................+-+- eae 4 53 53% 
General Electric of Schenectady .........ccccccccscccvecceces eee 8 151 49 
Westinghouse Electric & Mfg. of Pittsburgh, common........ eee 7 41 1 
Westinghouse Electric & Mfg. of Pittsburgh, preferred..... 7 BA 55 












